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TECHNICAL TRAINING & 


FOREWORD 


The title of this paper would seem to indicate that two 
different subjects are involved. However, this is not the case 
and the division is merely one of convenience. Part I of the 
paper deals with what is generally understood by “training” 
and Part II is concerned with technical information. 

The following quotation from Dr. Johnson is well known: 
..."“Knowledge is of two kinds; we know a subject ourselves 
or we know where to find information upon it’. This state- 
ment is as apt to-day as when it was made over 200 years ago, 
and is singularly applicable to Lloyd’s Register. Since we are 
a technical Society we are essentially dependent upon having 
efficient staff of one sort or another properly trained in their 
own spheres. We also depend upon members of the staff 
having an enormous amount of technical information behind 
them which is readily accessible. Therefore our total training 
effort involves supplying the wherewithal for staff to maintain 
and indeed to increase their efficiency in their own subjects 
and in addition ensuring that they know how to use, for the 
benefit of clients, the vast amount of technical information 
which this Society possesses, 


PART I 


TRAINING 


Before considering the Society’s policies and schemes for 
training, it is as well to think what we mean by the word 
training, and further, why training is necessary. Firstly, it 
should be emphasised that training is not simply a matter of 
sending people on a course. Formal courses are only one 
feature of any training programme which is to be regarded as 
effective, and there are many factors involved, which will be 
described later in this paper. Essentially the process is organic 
and must pervade all our activities throughout the world. The 
Society can pay for any number of “outside” courses, lectures 
or seminars, etc., and can build its own fine training centre, 
but unless all the staff are to some extent associated with the 
plans, no matter where or who they may be, and unless they 
can be persuaded of the efficacy and scope of training, then 
any schemes must go awry. 

The means or the apparatus necessary for training can and 
will be provided, but to achieve success something of the order 
of 1,500 people must somehow become involved. The neces- 
sary effort will in the main have to come from individuals, 
either on their own behalf, or for the benefit of their col- 
leagues. Of course, these are brave words which may not 
necessarily stimulate any action, but it would be as well here 
to consider the paper on the Staff Department given by Mr. 
Venner last year, and the letters on the subject of salaries 
which have been distributed. We now have a staff structure 
ranging from Surveyor to Senior Principal Surveyor. Move- 
ment from one grade to another will not be a question of a 
man’s serving so many years with the Society, but will be 
rather that of his arriving at a point where senior officers are 
of the opinion that he has the necessary training (and experi- 
ence, which is a similar commodity), and the personal qualities 
for the higher position. The Society can provide the means 


INFORMATION 


for a man to so equip himself that he becomes a highly valu- 
able member of the staff as a whole, but it cannot provide the 
personal effort required. The fact that the Society is attaching 
considerable importance to the training performance of indivi- 
duals is clearly demonstrated by Fig. 1, which is based on 
ee shown below, from the current confidential report 
orm. 


1. QUALIFICATIONS AND TRAINING RECEIVED DURING PAST YEAR 
Membership of Technical Institutions, etc. :— 
Courses completed : — 
Radiography: 
Ultrasonics: 
Other: 
Languages: 
Comment: 


Nm 


ABILITY IN APPLICATION OF THE ABOVE 


Fully able? Able? 
Any Comment: 


Unable 


3. TRAINING NEEDS 
Indicate below against the appropriate heading: — 


In Column I areas in which the Surveyor is competent to 
undertake normal duties, without excessive guidance or 
supervision. 

In Column 2 those areas of present duties in which the 
Surveyor needs further training and experience. 


In Column 3 areas of work in which the Surveyor has 
special competence. 


(Only record those items of work which have been under- 
taken during the past year.) 


HULL 


New Construction 
Dry Cargo Ships . 
Bulk Carriers 
Tankers sor ve a 
Trawlers, Tugs and other small 
craft 
Repair Work ’ wee 
Safety Equipment Surveys ... 
Passenger Safety Certificates 
Cargo Gear Certificates 
Freeboard Surveys 
Tonnage Measurements 
Damage Reports 
Yacht Surveys ad 
Plan Approval Work ; % 
Main Structural Plans, inciuding 
Strength 
Calculations 
Detail Plans 
Ship Reports 


MACHINERY 


New Construction 
Steam Reciprocating 
Steam Turbine 
Heavy Oil fe ws 
Gearing BS st 4cs sf 
Boilers ‘ ce ve re 
Repair Work : - ca 
Installations of Machinery _ ee 
Refrigeration are a ne 
Electrical oa ee ae SS 
New FA pas a Rar 
Repair 4 ors = 
Control Engineering. ny a 
Steel Testing .. : oe ate 
Plates and Sections 
Forgings 
Castings... 
Plan Approval Work 
Engine Reports 


BRANCHES WITHIN RATAS 


INDUSTRIAL SERVICES 


Pressure Vessels 

Welding Fabrication 
Periodical Inspection (LS.) .. 
Site Construction (I.S.) 
Plan Approval 


OTHER DUTIES NOT SPECIFIED 
ABOVE 
(State category) 


4. Does the Surveyor supervise other staff? ... . If yes, 


please indicate number and grades. 


5. Is the Surveyor responsible for training staff junior to 
himself? .... If yes, in what areas? 


6. Should training needs indicated under Paragraph No. 3 
be obtained : — 
Within the Society 
By extramural study 
By personal help 
7. Improvements specially noted since last review. 
8. Areas of improvement to be looked for next year. 


9. State any other special training requirements. 


Fic. 1. Extract from US. onfidential Report Form. 


The first completed confidential report forms have now been 
received, and the staff department has gathered the informa- 
tion together, in a usable form, so that the facilities may be 
provided to meet training needs. It is by this method that we 
hope to provide training facilities which are properly geared 
to our requirements, and which are based upon the knowledge 
of senior staff throughout the world. 


Policy 


Chief 
surveyors 


Planning, implementing 
and reviewing 


Information flow 


Technical staff 


Fic. 2 


Fig. 2 shows the present arrangement for dealing with such 
training matters. 


The scheme for obtaining information on our training needs 
should not be regarded as a static or once-and-for-all opera- 
tion, but rather as a continuing process. In other words, heads 
of departments and outports provide the initial data on 
requirements and then assess the results of any training 
obtained, which should then be reflected in modified training 
programmes (Fig. 3). 


Fic. 3 


Training Policy 


The success of a classification society such as ours depends 
upon our clients being persuaded that we have integrity, high 
technical ability, and an efficient surveying service. This 
simply means that we must have a range of technical staff of 
the very highest calibre. At the moment we are employing a 
fairly wide spectrum of people trained in many differing 
aspects of engineering. It seems likely that within the next 
decade or two there will come to be included in our staff 
many people with technical experience of a kind we do not at 
the moment employ. 

Much has been written of late regarding the impact of 
C.E.I. in the U.K. and some emotions have been stirred by 
discussions about chartered engineers and graduates. It is un- 
doubtedly true that the Society will have a need for more 
graduates of varying skills. But apart from this it must be 


emphasised that as the Society requires people of the highest 
calibre and ability, it must look even further into the question 
of employing graduates. This is so because, owing to changes 
in educational systems here, young people of ability will, in 
the future, almost invariably undertake university training. 
This has not been the case in the past but it seems very likely 
to be the pattern of the future and we must recognise the fact. 
We realise that there are problems involved, particularly in 
regard to such people obtaining the necessary practical on- 
the-job experience we require, and our training programme 
must be geared to take account of this. 

The duties of a Surveyor at the moment are onerous. In 
addition to their normal surveying duties, now complicated by 
the tremendous increases in size of some ships, staff are still 
expected to be able to advise and discuss in a proper fashion 
with clients technical problems with which they are con- 
cerned. The difficulty is further complicated by the fact that 
technology in general can do nothing but increase in com- 
plexity. The standard of technical advice a surveyor is 
expected to give will vary throughout the world but neverthe- 
less the overall trend of increased complexity gives no evi- 
dence of ever reversing. Further, we must be prepared for the 
Society to become involved in many other activities of a tech- 
nical nature with which we are not at the moment engaged. 

Bearing in mind these factors we should be able to set down 
our principal aims thus: — 


1. To provide efficient initial training for all new entrants so 
that they become effective members of the staff in the 
shortest possible time. 


2. To provide continued training in technical and managerial 
subjects, so that efficiency is maintained and indeed 
increased. 


3. To provide training not only for a specific immediate job, 
but also on a sufficiently broad basis so that an ideal 
career structure for individuals becomes known, commen- 
surate, that is, with the Society’s requirements of the 
present and the future. 


4. To prepare members of the staff for future appointments, 
because partially trained staff should not (if this can at all 
be avoided) be appointed to responsible positions. A part 
of this process will involve giving the junior staff the 
opportunity to accept responsibilities no matter how small. 


5. To develop the full potential of individuals, hence, the effi- 
ciency of the Society as a whole. 


In implementing the above it will be necessary to take 
account of a person’s particular potential and his previous 
training. In addition, cognisance must be taken of an indivi- 
dual’s rate of learning and general ability. We must also avoid 
repetition. All this must be carried out with a minimum of 
disruption of normal duties. 

Such a programme cannot be carried out without expendi- 
ture in the form of the working hours of existing staff spent 
either on taking a course or on giving one. If a man is placed 
on a course of training, or is involved in the training of his 
colleagues then the major part of the cost will be his time but 
in addition it is the time of those whose responsibility it is to 
provide the facilities and also the cost of the facilities them- 
selves. Whatever figure is eventually put on this endeavour 
it will undoubtedly not be a small one and we must therefore 
draw up a balance sheet as to how much we are prepared to 
spend in order that the maximum benefit can accrue from a 


training policy. The problem of assessing the value of a train- 
ing programme is very difficult, as indicated in Fig. 4. 


Proficiency 
(or rewards) 


ra " 
Time 


Fic. 4 


This is a schematic graph with, say, proficiency at a job 
shown on the vertical axis and the time involved to achieve a 
certain standard indicated on the horizontal. Now let us 
assume a horizontal datum line which marks the standard 
whereby someone in charge of a department or outport would 
agree that this level marks the point at which a particular 
person is an effective and efficient member of the staff. Line 
(a) represents progress without training and line (b) represents 
progress under a properly designed training scheme. Then it 
will be seen the shaded area represents the profit to the 
Society, or we could say the profit is a decrease in the length 
of time required to attain proficiency. The increase in slope of 
this line (9) is directly proportional to the investment we make 
in the training process. We therefore have to strike a balance 
between training costs and the advantages which may accrue 
from such expenditure. 


Present Training Programmes 


During the last few years the Society has greatly increased 
the number of “outside” courses to which members of the 
technical staff are sent in the U.K. 

We have, of course, for over 20 years made use of the two- 
week Kodak radiography course at Harrow, and three of them 
are arranged specially every year to take 12 of our surveyors 
on each course. Now we use in addition a radiography course, 
again run specially for the Society, which takes place twice a 
year for 12 students at the premises of Ilford Ltd. in London. 
This course, however, lasts for four weeks and a part is 
devoted to instruction in ultrasonics. An ultrasonics course is 
also used that has been set up by the Welding Institute. This 
course takes place twice a year and also accommodates 12 
persons. There are many other courses run by the Welding 
Institute to which we send surveyors from time to time as the 
opportunity arises. 

In order to ensure that our engineer and electrical engineer 
surveyors become well acquainted with the theoretical and 
practical aspects of control engineering we have in recent 
years made use of a number of short courses at the works of 
various firms in this country. 


Arrangements have now been made with Automatic Control 
Engineering Ltd., in Kent, for them to run a three-week con- 
trol engineering course each month, with the exception of 
July and August, which has been specially tailored to Lloyd’s 
Register’s requirements (by Mr. Gray and Mr. Hinson) in 
order to cover all aspects of control engineering in one course. 
This will obviate the need for the present short courses, and 
besides being an improved method of instruction will effect 
much overall saving in travel and time. There are eight sur- 
veyors on each course and it is anticipated that this will 
greatly speed up the spread of knowledge of control engineer- 
ing which it is so necessary our staff should have. 

In addition to the above the Society has started sending 
members of the staff on management training courses. This 
idea is not entirely new and in fact a limited number of 
people have, in the past few years, attended such courses. 
However, the new factor here is that in conjunction with 
Messrs. Urwick Orr an attempt has been made to devise a 
management course to suit the special needs of the Society. 
There is no doubt that the content of this course will require 
modification but those who have attended already have con- 
firmed that it is of great value. No special knowledge is 
assumed at the commencement of the course, and the method 
of teaching consists of lectures, together with a high propor- 
tion of participation by course members in the form of case- 
studies, discussions, speaking and reporting. 

The course is a heavily condensed general management 
course aimed at providing background business knowledge. 
The syllabus includes: — 


Theory of management and organisation. 

Long-range planning. 

Personnel selection, motivation and management. 

Computers for management. 

Financial management. 

Cost planning and control. 

Expenditure planning and control. 

Information systems ; the L.R. planning and budget system. 

Network analysis. 

Marketing. 

Effectivenes in committees. 

To summarise, the following table gives the numbers of 
surveyors who have attended the major outside courses in the 
U.K. during the past year. 


{| Radiography 60 


N.D.T. | Ultrasonics 48 
Control Engineering 80 
Management training 40 


The maximum number of surveyors on course in any par- 
ticular week was found to be 52, plus about 15 in Head Office 
departments, which poses a considerable staff problem. In 
addition there are also a number of more specialised courses 
used but the number of staff involved is usually small, e.g. 
courses on reinforced concrete, cargo gear, languages, rein- 
forced plastics, reactor safety, etc. 

Training is not confined to the U.K. Use is made of courses 
considered suitable in various countries throughout the world, 
a procedure which we ought to expand if only because of the 
high costs involved in training in Britain. 

In addition to outside courses mentioned above, training is 
carried out within the Society, either in departments at Head- 
quarters or at outports. In this field there have been diffi- 
culties, owing to senior staff being too busy to be able to 


devote sufficient time to trainees, or to accommodation pro- 
blems, particularly at Headquarters. Further, we have the 
added difficulty of training a limited number of people from 
outside the Society, which we undertake from time to time, 
and also numbers of undergraduates who work with us during 
the summer months. Of these last two groups, we have 
found the training given to be beneficial not only to the 
individual, but to ourselves as being a method of establishing 
a “friend” within the industry. However, we have to strike a 
balance, and ensure that priority is given to our own staff. 

Finally, mention should be made of the present programme 
of training graduates straight from university (who have very 
little practical experience) to be ship surveyors. They are 
attached to various Headquarters’ departments for quite 
lengthy periods to acquire the training to enable them to 
qualify as surveyors. Their training also includes a period at 
an outport in this country or sometimes on the Continent. In 
the cases of engineering graduates, the Society sometimes 
makes arrangements for them to receive industrial training 
outside the Society and then a period at sea under our 
sponsorship. 

When a surveyor has had any training, due note is made 
on his records in London. It is essential that Headquarters be 
advised of any training or courses taken in any country out- 
side the U.K. 


Plans for Future Training 


The foregoing has been a brief description of our present 
activities with regard to training and may seem at first sight 
to be a not inconsiderable effort. However, it is believed that 
our activity in this matter, at the moment, is unsatisfactory. 
We are spending a considerable amount of money on external 
courses but it is to be doubted if we are obtaining full return 
for our expenditure. 

Many of the courses which we use are provided by industry 
and whilst we are able from time to time to modify them to 
some degree they are nevertheless orientated to selling a pro- 
duct, and they are also often very discursive, covering all 
possible customer usage. As has been said, with advancing 
technology the work of the surveyor, particularly in the field, 
has become greatly more complex than was formerly the case. 
There is an urgent need to provide suitable training, firstly, 
for new entrants and, secondly, to ensure that more senior 
staff are kept up-to-date. Basically the requirement is to 
transfer expertise of our own people to new staff and this 
cannot be done effectively by relying entirely on external 
courses. Similarly it cannot be done effectively by simply 
placing young surveyors in various departments. Effective 
training must consist of proper courses based on the require- 
ments of our own staff, in addition that is to training within 
departments and, possibly, a limited amount of external tuition. 

Opinions are divided as to the efficacy of using outside 
training establishments or founding our own. However, it has 
now been decided that the Society will build its own training 
centre and this work has now commenced. The site chosen 
was Crawley because there we have easy access to a main line 
station, highway, and airport. In addition, there are ample 
hotel and catering facilities in the vicinity. Also, the training 
centre will be a part of the same building as our research 
laboratories which is in itself a considerable advantage. 

Fig. 5 gives an impression of how the building will look 
and Figs. 6 and 7 show the layouts of the Crawley extension, 


with the training centre being shown at the right hand side. 
The ground floor is given over entirely to non-destructive test- 
ing and consists of an X-ray laboratory with control room, 
N.D.T. laboratory, dark room, and demonstration and view- 
ing room. On the first floor is located the general training area 
which consists of the lecture theatre, with projection room, 
common rooom,and a general demonstration room. The lecture 
theatre has been specially designed for us by the Rank Organ- 
isation, and Figs. 8 and 9 show how the seating will be set out 
depending upon the purpose for which the room is being 
used, that is either for specific courses, or for lectures by the 


| Demonstration 


I 


staff or visitors, when more seats will be required. All the 
modern audio-visual aids will be provided. The general 
demonstration room has been so designed that it can accom- 
modate most pieces of apparatus which may be required, and 
in addition to the electrical supply there will be compressed 
air outlets. Furthermore, the centre has been designed so that 
extra and visiting staff can be accommodated. Provision will 
be made to house “important failure specimens” in the train- 
ing centre entrance hall, and in the N.D.T. and general 
demonstration rooms. The whole of the laboratory extension 
and the training centre will be air-conditioned. 


Fic. 5 


New training centre. 
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Projection room 
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Projection room 
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Lecture room, arrangement “B” for lectures. 


It will be realised that it is difficult to forecast the date this 
work will be completed ; we expect it to be approximately one 
year from the present time. 

As was mentioned earlier it will not be sufficient to provide 
such a centre and equip it with all manner of expensive 
apparatus. We must aim at having the courses ready by the 
completion date. The preparation of such courses as we may 
require is in itself a very lengthy process, if, that is, the work 
is to be done properly. 

The following is a tentative list of the courses which may 
be run during the year: — 

1. Non-destructive testing. 
2. Design, construction, and inspection of pressure vessels. 


3. Rules and plan approval. (Including work of RATAS 
departments where applicable.) 


International conventions. 

Testing and inspection of materials. 
Plastics. 

Welding. 

Computer. 


Cen nns 


Management. 
10. Introductory (for new entrants). 


The above list is not intended to be complete or final, and 
it will have to be modified and additions made when neces- 
sary: for example, short courses on LPG, chemical carriers, 
containers, etc. 

It is expected that such a programme would occupy the 
training centre for about 35 complete weeks of the year and 


the average number of people on courses at any one time 
would be about ten although this could be increased to 20. 

The foregoing has mentioned some of the various facilities 
and schemes which the Society will be providing to meet 
training needs. However, it must not be forgotten that there 
are many members of the staff who make individual efforts to 
improve their own training, often in their own time and at 
their own expense. It should be noted that the Society takes 
cognisance of such endeavours, and not infrequently will assist 
either financially, or with some leave of absence, where this is 
possible, and when the training concerned is considered to be 
of value. 


Technical Journal 


The subject of the Technical Journal really lies between the 
two parts of this paper as it is concerned with training and 
also in the dissemination of technical information. It is hoped 
that it will to some extent assist those members of the techni- 
cal staff who in the normal course of events have little oppor- 
tunity to attend our training programme in the U.K., although 
it must not be considered in any way as a substitute for such 
training. The idea of this Journal is to provide a vehicle 
whereby technical information of all kinds can be exchanged 
between Head Office and outports. The operative word here 
is exchanged because there is no reason to suppose that all 
our vital information is confined to the London office. If any 
member of the staff throughout the world comes across an 
article or any other sort of publication which he considers is 
of general interest to everyone then this will be considered for 
publication. The present idea is that the Journal will be issued 
twice a year. However, after the first two issues the whole 
position will be reviewed to see whether the venture has been 
a success and the yardstick here will be the comments of the 
staff. It so happens that it is a very expensive publication and 
we must be assured that it is of real value. 


PART II 


TECHNICAL INFORMATION 


For a starting point of Part II of this paper we go back to 
Dr. Johnson’s dictum, quoted in the foreword, about know- 
ledge being of two kinds. The kind we are going to discuss is 
concerned with finding information. We shall also consider in 
broad terms how to use information to maximum effect. 

To know where to find information upon a subject which 
is not within the immediate range of his memory and experi- 
ence is of great importance to an applied scientist or engineer 
(using the word in its widest sense) who has any aspirations to 
mastery of his discipline. Unfortunately, information finding 
is often not a simple matter; there is so much of it available 
from various sources (particularly from the technical litera- 
ture) that extracting those items which might help in solving 
particular engineering problems may be very tedious and time- 
consuming—unless the information is organised for easy 
access. 

Even within the narrower range of the Society’s own docu- 
ments such as rules, notices, instructions to surveyors, amend- 
ments, circulars, departmental circular letters, guidance notes, 
technical reports, papers read by staff, etc., it is not easy to 
extract complete and up-to-date information on specific sub- 
jects. Yet thorough knowledge of these documents especially 


rules, instructions and circulars is necessary for competent 
execution of surveys and is, indeed, part of surveyors’ duties. 
In this connection it may not be out of place to quote from 
the opening paragraph of Instructions to Surveyors, Part | 
(1965): — 
“The Committee expect the Surveyors to become fully 
conversant with the Society’s Rules and Regulations 
governing classification of ships and with the various 
Instructions and Circulars issued for their guidance, in 
order that they may carry out confidently and efficiently 
the various surveys entrusted to them.” 

To expect the surveyor to be familiar with the tools of his 
trade is, of course, reasonable; but he, in turn, may equally 
reasonably expect his tools to be as efficient in application as 
possible. 

When the outport surveyor has not ready to hand all the 
information relevant to a job, he may: — 


—waste time in hunting for “pieces of paper” ; 

—miss important instructions ; 

—become impatient with having to look for information 
which—he feels—should be easily available, and so start 
relying too much on his or his colleagues’ memory ; 

—adopt a “play safe” attitude and refer too many queries to 
the Head office ; 

—find it embarrassing to deal with survey enquiries needing 
quick answers (e.g. over the telephone). 


The effect of these possibilities may be not only unpro- 
ductive (job takes longer than it should), but positively 
counter-productive (uncertainty if job done according to all 
instructions, something actually done incorrectly, feeling— 
especially on the part of the young surveyor—that he cannot 
manage on his own, etc.). 

All this is obviously undesirable; and even if it does not 
happen very often to any one surveyor, the cumulative adverse 
effect when multiplied by the number of surveyors in the out- 
ports is significant. 

These difficulties are symptomatic of a wider “information 
problem” existing within the Society. It must be emphasised 
that Lloyd’s Register is by no means unique in having to face 
this problem. It can be found, in various forms and degrees, 
in any large technical organisation, and is common in indus- 
trial firms and research establishments whose activities encom- 
pass a wide field of technology. 

Broadly speaking, the problem that such organisations have 
to deal with in order to use information effectively can be 
stated under three headings : — 


(a) How to co-ordinate and disseminate information avail- 
able within the organisation. 

(b) How to monitor useful information originating from out- 
side sources. 

(c) How to store and retrieve information. 


The nature of the work of the Society demands that par- 
ticular attention should be paid to the handling and use of 
information. We have no manufactured goods to sell; what 
we sell is expert service based on knowledge and experience 
in which sound information is a vital ingredient. 


Central Technical Information Office (CenTio) 


The need for better co-ordination of the documents and of 
the information contained therein which the surveyor needs 
to know is realised within the Society. It is also realised that 


with the increasing rate of advance of marine technology the 
demands imposed upon the surveyor’s knowledge and versa- 
tility will become more exacting. 

These matters have been the subject of fairly wide-ranging 
discussions, and as a result it is proposed to establish a Central 
Technical Information Office which will be responsible for 
streamlining and co-ordinating the flow of information issued 
for the instruction and guidance of surveyors. This informa- 
tion will be channelled through the Central Office, where it 
can be recorded and indexed for easy retrieval. 

Fig. 10 shows the Central Office in its Head Office-Outport 
liaison function. It can be seen that the lines of communica- 
tion cross in this department, making it easier to keep track 
of the information that flows along them than in the arrange- 
ment shown in Fig. 11, where no such cross-point exists. 
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Lines of communication cross in proposed Central Technical 

Information Office. Co-ordination of information much easier 

to attain than in Fig. 11. Feedback from Outports also easier 
to organise. 
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Lines of communication between Head Office departments 
and outports have no common cross point. 


It is hoped that the flow will not be all one way. It is well 
known that many outports, particularly the major offices, have 
accumulated much special information, for example that 
resulting from cases of Rule interpretation, but at present 
there is no established machinery for disseminating such 
information throughout the Society; in other words there is 
no organised feedback and redistribution. The Central Office, 
being conveniently situated at the “crossroads”, could be 
made the clearing house for this type of information, which 
would be a valuable addition to the common stock of the 
Society’s knowledge and experience. 

This special information could be collated by CenTio into 
a comprehensive Precedents and Case Decisions Index which 
could be kept and consulted by every major outport when 
problems of Rule interpretation arise. Situations where one 
outport approves a particular item of design or equipment 
and another outport raises objections to a similar item could 
be detrimental to the reputation of the Society: in matters of 
this kind our clients no doubt feel that the Society should 
speak with one voice. 

Some outports, and individual surveyors, have developed 
their own systems for finding information. The Antwerp office, 
for example, has designed special sheets on which information 
relating to statutory regulations in various countries is collated 
in a convenient form. The Gothenburg office maintains its 
own index of rule interpretations, arranged in the form of 
edge-notched cards, which is in effect a “local” version of the 
Precedents and Case Decisions Index mentioned above. Using 
the proposed Central Office, “local” systems of this kind could 
be co-ordinated to serve the Society as a whole. 

A further role which it is hoped the Central Office will play 
is that of providing a comprehensive technical information 
service. We are all involved in the progress of technology, and 
we wish to remain leaders in our own sphere. To preserve this 
position we must be as well informed as possible on all signifi- 
cant developments throughout the world that directly impinge 
on our work or are of potential interest to us. 

In order to provide this service, the Central Office must first 
organise the store of information on which the service will be 
based and introduce means for using the store efficiently. 
Some consideration of these points are given below. 


Store of information 


In addition to the vast amount of classification data, which 
do not fall within the scope of this paper, Lloyd’s Register 
possesses a large store of technical information which pro- 
bably no other classification society can rival. This is a very 
valuable asset; it should be tended and used to maximum 
effect. Broadly speaking the store can be divided into the 
“living” part, i.e. the collective memory of the officers of the 
Society at any given point in time, and the “documented” 
part comprising : — 

(a) the Society’s own documents such as rules, instructions, 
technical correspondence, papers read by staff, etc., and 

(b) documents (e.g. books, transactions of learned societies, 
technical papers and journals, etc.) collected from external 
sources. 


The store is not static. The “living” part changes with offi- 
cers joining, and retiring from, the Society, and also when 
memories of past work fade and new ones take their place. 
The “documented” part changes as new documents are added 
and old ones are discarded. 


The size and comprehensiveness of the store is only one of 
the factors which determine its usefulness. Three other factors 
are: — 

(a) Relevance of the information to developing areas of 
work. 

Ease of retrieval of information. 

Links between the various parts and subdivisions of the 
store. 


(b) 
(c) 


Relevance 


The store must reflect current trends. If, for example, it is 
known, or it can be deduced, that general interest in certain 
types of ships is increasing, the store should be made to grow 
in these directions. As ships of the “coming” types are sub- 
mitted for class, the store will grow anyway, but in a go-ahead 
organisation, especially in one comprising a research and 
development department, it is essential to try to anticipate the 
future. The store should be in tune with this policy. 

On the “living” side of the store, this anticipation will be 
assisted by encouraging the staff to keep up their general 
technical reading, organising suitable training and refresher 
courses, and recruiting new staff with the requisite knowledge 
or capable of acquiring it quickly. These matters have already 
been discussed in Part I of this paper. 

On the “documented” side which, of course, includes the 
Technical Library, one should ensure that the store is kept 
fed with the right material from the right sources. 


Ease of retrieval of information 


This is of paramount importance. Even the most compre- 
hensive and relevant store loses much of its value in a busy 
organisation if information cannot be located and retrieved 
speedily. A “British Museum Library” type of store, where it 
can easily take days or even weeks of patient searching only 
to locate (let alone extract bits of information from) books 
and documents relevant to a specific information search, is of 
no use. A mechanised information retrieval system which may 
meet our requirements is being investigated and is briefly 
described in a subsequent section of this paper. 


Links between various parts of the information store 


Promoting these links is part of the job of organising the 
store for effective use. The existence of “watertight compart- 
ments” may easily result in “loss” of information, and should 
be discouraged. By having a central information department 
where the various strands of information cross, the pooling of 
information from different departments of the Society is made 
easier. The new department will maintain a running index 
(“information profile’) of the special technical interests of 
teams or individuals within the Society (this applies particu- 
larly to RATAS) whereby the lines of communication that 
already exist between them may be strengthened. 


Mechanised information searching and retrieval 


The prodigious amount and complexity of information 
already handled by the Society will increase both because ship 
technology is constantly developing and because the Society 
is branching out into new fields (e.g. hovercraft and ocean 
engineering). In this situation, and thinking of the future, we 
must introduce some form of mechanised aid to information 
handling if valuable information is not to be wasted. 
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When the problem of mechanised information searching 
and retrieval is discussed, the electronic computer is often 
held to be capable of providing the complete solution. Con- 
trary to this opinion it must be said that the computer is no 
panacea in this sphere. 

The computer is, of course, unrivalled in its capacity to 
handle masses of data, but this does not mean that it can deal 
equally well with information. The difference between data 
and information is no academic quibble. A table of specific 
weights of metals is “data”; so is a list of ships under con- 
struction in the world’s shipyards. But a paper discussing the 
special features of a new container ship is information. To be 
sure, the paper may (and most likely will) contain data (e.g. 
principal particulars of the ship) which then become part of 
the information conveyed by the author; but such data 
acquire their informative content because they appear in this 
wider setting, in which there will be other information besides 
data (perhaps an explanation of the reasons for certain fea- 
tures of the ship). 

Because the terms “data” and “information” are often used 
incorrectly as synonyms people talk about the computer as 
a powerful information processing machine when they mean 
a data processing machine. Data are usually numbers or can 
be easily converted into numbers; the computer—because it 
does operations on numbers—can therefore deal with data 
without difficulty. Information, on the other hand, contains 
ideas, and the computer cannot cope with ideas unless they 
are also converted into numbers and operating instructions ; 
this conversion can at best be only an approximation. When 
the computer is instructed to operate on items of information 
expressed artificially in a numerical code, it cannot—having 
no judgement—stop halfway and consider if what it is doing 
makes sense. The final print-out, therefore, cannot be accepted 
without question, and requires intelligent analysis which may 
be time-consuming, especially when original documents have 
to be consulted. If it is found that the first search question 
set to the computer produces an unsatisfactory answer, the 
question has to be re-phrased, i.e. the computer has to be 
re-programmed, and another run-through made. This may 
have to be repeated several times to get a really satisfactory 
answer, or to conclude definitely that the store has no useful 
information to offer. Thus information searching by computer 
may become, paradoxically, quite slow. 


A mechanised optical system for information searching and 
retrieval 


To avoid the shortcomings of the computer outlined above, 
the Society is investigating a mechanised system with very 
quick access not just to the bibliographical details (titles, 
authors, file numbers, etc.) of the documents in the store, but 
to their contents. 

The fundamental advantage of this system, as an informa- 
tion searching tool, is that it lets the searcher see the docu- 
ments that a search question produces. If the documents are 
not what is wanted, the search question can be redefined and 
another search made. Thus the searcher and the machine 
conduct a kind of dialogue: the searcher asks (by pressing 
buttons) and the machine answers by throwing images of 
documents on a screen. The searcher may change his ideas and 
questions as he goes along until he is satisfied that the possi- 
bilities of the search have been exhausted. 

A copying device built into the machine allows a permanent 
copy to be takenof any document imageappearing on thescreen. 


CenTio in its information searching role 


Assuming that the Central Technical Information Office has 
built up its store of information and developed a suitable 
searching and retrieval system, we shall illustrate by means 
of an example what happens when the Office receives a request 
for information. In Fig. 12 the rectangular figures represent 
the various parts of the information store at the Head Office. 
On the left is the “living” part, say Departments A, B, C and 
D:; on the right—the “documented” part, comprising the 
documents of these four departments (records, correspon- 
dence, etc.), and also the Technical Library. The circle in the 
middle represents CenTio. Suppose surveyor 1 in Department 
C is presented with a technical problem. He confers with 
colleague 2 and they decide that before tackling it they need 
more information. Surveyor 1 asks the central information 
department who, with their searching and retrieval system, 
find nine relevant items in the documented part of the store. 
The department also receives some helpful advice (perhaps an 
idea for one or two extra search questions) from surveyor 3 
in Department A; the reason why surveyor 3 is consulted is 
that the information search reveals technical correspondence 
between him and one of the outports, in which the topic 
under investigation is mentioned. Since surveyor 3 is in a 
different department from that of his colleagues 1 and 2, he 
may look at the problem from a somewhat different point of 
view and therefore enlarge the scope of the search. The 
information collected from the search is passed, perhaps after 
a little “sorting out”, to the first questioner—surveyor 1—who 
should then be well armed to tackle the problem. It may, of 
course, happen that despite this comprehensive search nothing 
really useful will come to light. But even such a negative result 
can be instructive; it suggests that surveyor 1 has a new 
problem on his hands which may require more time and effort 
to solve than he at first contemplated. 

In contrast to Fig. 12, Fig. 13 shows what happens when the 
full resources of the information store are not used. A num- 
ber of items of information are left untapped, and it is likely 
that the final answer will not be as good, or given with the 
same confidence, as in Fig. 12. 

If the problem is of a pressing nature some short cuts may 
be taken. Suppose a member of the technical investigation 
team is called upon to fly, at short notice, to a ship in trouble ; 
he might find it well worth while, before departure, to have a 
half-hour session with the retrieval machine. There is no 
reason why he should not operate the search buttons himself 
(with assistance from CenTio staff if necessary) to see if the 
Society's records reveal material which may help in the 
investigation and cure of the trouble. Scanning documents on 
the retrieval screen is quick and convenient, and if anything 
of particular interest appears, a copy may be taken for further 
study en route to the ship. 

A second aspect of CenTio in its information searching role 
may be mentioned. If, as seems likely, the Society expands its 
advisory services our technical staff may come up against pro- 
blems which go beyond the boundaries of their present know- 
ledge and experience. 

When this happens, a quick information back-up from 
published external sources supplemented, if necessary, by a 
rapid programme of instruction organised by the Training 
Department, may be the only means of quick entry into new 
fields of engineering. A good information service, conceived 
on comprehensive lines, should be able to make state-of-the- 
art reviews in a chosen subject, to see if it holds promise for 
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Central Technical Information Office in its information 


searching role. Retrieval system finds information in various 
parts of the store. The information is collated and passed to 
enquirer (Surveyor 1). 


Note.—On the “documented” side the black dots denote 
documents relevant to the problem under considera- 
tion. On the “living” side the dots represent indivi- 
dual surveyors dealing with the problem and/or 
possessing special knowledge which may contribute 
to its solution. 
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Without a central retrieval system several items of 
information may be missed. 


the Society. Such reviews, if done competently, might make 
all the difference between the Society deciding to accept, and 
benefiting from, some unusual piece of work, or shrinking 
from it and losing the chance of financial profit and experience. 


Synthesis of ideas 


Figs. 10 and 12 show the proposed Central Office at the 
cross point of lines of information flow; hence the Office 
may be regarded as the place where information from many 
parts of the Society and from external sources is brought to a 
focus. Since information contains ideas, this focusing of 
information also creates the possibility of bringing ideas 
together, which leads to a further possibility—creative com- 
bination, or synthesis, of ideas. 

Really new ideas are very rare. Most innovations come 
from an imaginative combination of old ideas which, when 
so combined, produce a whole that is, in effect, greater than 
the sum of the parts. It is not suggested that bringing ideas 
together will of itself yield a worthwhile result. The step to 
synthesis is not automatic ; ideas A and B, separately, may be 
familiar to thousands of people, but perhaps only one of them 
will think of A+B=C, where C is something new and useful. 
So, while not putting forward any claims for the proposed 
Central Office as a possible factory of useful ideas, one may 
perhaps point out that its quick access to information will 
facilitate a “synthesis” approach which could, on occasion, 
pay off. 


Function of CenTio as aid to management 


In the preceding sections the Central Technical Information 
Office was considered mainly in its relation to the surveyors, 
both at the outports and at Head Office. However, further 
reference to Figs. 10 and 12 suggests certain other possibilities. 
As has already been pointed out, the Central Office may be 
seen as a focal point for information. The creation, within the 
Society, of such a centre—where information is both concen- 
trated and accessible—provides the management with a tool 
for checking their views on the general progress of marine 
technology and how this is reflected in the work of the 
Society. There is also the possibility of technological forecast- 
ing which is considered below. 


Technological forecasting 


Although the new Office will be mainly concerned with 
technical information, the addition of economic information 
may be considered at some stage. The analysis of technical 
and economic information could ease one of the tasks of 
management, namely trying to predict future trends. In recent 
years attempts have been made at developing techniques for 
informed speculation about the future, known as technolo- 
gical forecasting. Technological forecasting as a systematic 
discipline designed to aid business judgement is too new to 
assess its practical value, but its emergence is significant in 
itself ; it underlines the complexity of the factors which shape 
the future of industries. It is this complexity, and the pace of 
modern technology, that make it increasingly difficult for 
managements to take many long-range policy decisions with 
a high degree of confidence. 

The policy maker has to be able to select from a mass of 
facts those that are of cardinal importance to the firm’s 
future and, moreover, has to range them in their correct 
order. This may require more than information: it may 
require intuition. 

The working of intutition may be illustrated by an example 
taken from a pamphlet on technological forecasting, pub- 
lished by “The Economist”. Fig. 14 is a conglomeration of 
lines and shading, but somewhere in it is a five-pointed star. 


At first sight the star is quite difficult to find, but—once it has 
been identified—it is difficult not to see it. (See Fig. 16.) 
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A five-pointed star is hidden in this diagram. 


It seems natural to use the star as the hidden object rather 
than the other numerous shapes in the diagram. The star is 
significant, the others are not. Why is the star significant? 
This is a matter of intuition, not of rational deduction. A 
scanning machine could probably be invented to pick out any 
required shape, but the geometrical characteristics of the 
shape would first have to be defined and translated into 
machine-readable language. But how would one instruct the 
machine to select significant shapes in cases where significance 
could not be defined a priori? 

Analogous difficulties must set a limit to the practical use- 
fulness of technological forecasting, but this is no argument 
for concluding that technological forecasting is a waste of 
time. Trying to formulate his prognosis makes the forecaster 
think hard about the way his firm is going, look at the firm 
in relation to outside influences, marshal important facts, and 
discover connections between them. This cannot be a waste 
of time, and while it is unlikely ever to eliminate the need for 
business intuition, it will reduce the areas of uncertainty where 
intuition has to be applied. 

Technological forecasting has been described as “mapping 
out a coherent future for the firm and continuously adjusting 
the map as new evidence comes to light”. In this process a 
central information department, such as is proposed for the 
Society, would be well placed to supply a good part of this 
evidence. 


An attempt to look into the future 


In his recent book “The Age of Discontinuity”, P. F. 
Drucker, the well-known management consultant, suggests 
that in the not too distant future information may come to be 
regarded as a kind of energy, rather like electric energy, 
distributed through large networks and easily accessible to 
anybody with a television set or similar device. Information, 


therefore, will become a commodity in general demand, sup- 
plied by an Information Industry, the first signs of which may 
already be discernible. 

Without necessarily accepting Drucker’s view in full, his 
analogy between electric energy and information (“energy of 
the mind”) may not be too far fetched. Already an increasing 
number of industrial firms and research establishments regard 
their organised information supply as essential to their work, 
and have information scientists on their staff. Interest in 
information is also stimulated by the efforts of computer 
manufacturers who direct some of their best people to the 
propagation of computer-based information systems. For the 
computer men the vision of huge, nationally or even inter- 
nationally linked data banks connected to information grids 
must be enticing. 

However, over-emphasis on the computer in information 
work should be guarded against, because the computer is only 
a tool and—as has already been pointed out—a tool with 
basic limitations. The difference between data and informa- 
tion must again be emphasised: data are facts, information 
is what the facts mean. The same data may, and usually do, 
convey different information to different people, depending 
on their point of view. Information contains this subjective 
element which must be taken into account when designing 
information-processing systems. 

The essence of information processing is illustrated in 
Fig. 15 which is largely self-explanatory. The process is akin 
to solving jig-saw puzzles when the pieces from many puzzles 
are all mixed up in one box. While all sorts of mechanised 
aids can and should be used to select the pieces that have the 
best chance of forming the desired pattern, the most im- 
portant stage—the final fitting together—should be left to 
human intelligence. Attempts at computerising this stage, and 
over-reliance on computers in the earlier—searching and 
retrieval—stages, may easily lead to systems which are super- 
ficially sophisticated but basically unwieldy and inefficient. 
Because the computer is such a powerful and, in many ways, 
such a compelling tool, the danger is that it will dominate 
when it ought to serve. What we have been saying really 
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amounts to this: information systems should not be based on 
a purely mechanistic philosophy in which mechanical pro- 
cesses are expected to replace the need for thought. 

This is not to say that computers have no place in informa- 
tion systems: on the contrary, in large-scale systems they will 
be indispensable. In such systems there will be much need for 
donkey-work, e.g. data processing, before the higher stages of 
information processing can be reached. This is where com- 
puters really shine, and this is their proper sphere. 

The ideal large-scale information system of the future 
should be semi-automated, i.e. it should consist of several 
mechanised stages with means for human interception and 
intervention built in at strategic points between these stages. 
This will probably require a hybrid system, including com- 
puters, optical-display devices, and possibly acoustic devices 
as well. 

The hardware for such systems already exists, or can be 
developed from existing machinery. It is the software, i.e. the 
concepts, the ideas, the logic, that are still missing. 

It is the lack of these that is probably holding back the 
advent of an information industry, but once they are deve- 
loped and launched the growth of such an industry could 
become explosive. 


The Society as an international 
information centre? 


Even if the emergence of an information industry, as en- 
visaged in the preceding section, does not occur or is long 
delayed, there is no doubt that general interest in information 
is rapidly increasing, and the significance of this for Lloyd’s 
Register should not be missed ; the Society has much informa- 
tion at its disposal. 

If information is likened to a raw material, the Society is 
in the satisfactory position of having a growing store of raw 
material that is likely to appreciate in value (because demand 
for it can be foreseen). But the Society is doubly fortunate in 
possessing not only the material but also the freedom to 
decide how best to use it and to act on this decision. 


Items of information Successful result 


selected from store 


of search 


Analysis 
and synthesis 


Searching for information and using it constructively. 


Ways of using it for “internal” purposes (helping surveyors Answer 
in technical problems, aid to management, etc.) have already 
been discussed. But this does not exhaust the possibilities. 
Should, for example, the Society act as an international 
information centre for all marine matters? 

This question is well worth considering. Broadly speaking 
the arguments in favour are: — 


(1) Enhanced prestige and publicity, likely to result in more 
advisory work. 

(2) Resulting from. (1)—added attraction to new staff joining 
the Society. 

(3) In handling enquiries and dispensing information, the 
centre itself gains knowledge and experience which is 
added to the information store of the Society and benefits 
its officers. 


Underlying these arguments there are more general con- 
siderations. If information is a commodity for which demand 
is rising, supply will follow demand. Centres will be created 
ready to step into the marine information market on an inter- 
national scale. Lloyd’s Register would be in a strong position 
to supply this demand and even partly to create it. The 
Society could add an international information service to its 
more traditional activities and, with our means and resources, 
this service could be in a class by itself. Fic. 16 


This is where the star appears in the diagram, once you know where 
the star is, it is difficult not to see it. 


CONCLUSION 


The two separate parts of this paper, whilst having the 
common factor of trying to ensure that a surveyor is 
equipped to carry out his job efficiently, are nevertheless, af 
this time, at different stages of development so far as the 
Society is concerned. Training as such is accepted as being 
essential and any arguments are likely to be concerned with 
implementation, i.e. “what” or “how”. A technical informa- 
tion service (not a library) is on the other hand a relatively 
new concept not only in Lloyd’s Register but in industry at 
large, but if one reads the Press, technical or otherwise, it 
is possible to see straws in the wind. We must therefore ensure 
that L.R. becomes involved particularly as far as the marine 
industry is concerned. Implementation of a technical informa- 
tion service and training programmes would be a prodigious 
undertaking requiring co-operation of technical and non- 
technical staffs. However, if these efforts are second rate, we 
will simply revert to following the field and not leading it. 
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Discussion on Messrs. W. F. Stoot’s and T. Swiatecki’s Paper 


TECHNICAL TRAINING AND INFORMATION 


Mr. W. J. ROBERTS 


Mr. Chairman, Ladies and Gentlemen. 

[ am happy to open the discussion on this very interesting 
first paper of the Session. | must admit I would have much 
preferred to have spoken after I had heard the comments on 
the paper, but I have another meeting to attend and therefore 
must leave early. 

First of all, | am sure we should thank the Authors for 
the work they have put into this paper. They have a lot of 
stimulating things to say; we may not agree with all of them, 
but they are interesting and provocative. Fundamentally, what 
we have got to keep in mind is the staff intake, certainly on 
the Surveying side, who will in the future require more and 
more training with us no matter how well trained they might 
be from the academic aspect. Secondly, we must keep our 
own staff, who have been with us for some time, up to date in 
the more modern methods; and thirdly, we must try to keep 
the Surveyors in the outports advised not only of what is 
going on in London but of the developments in technology. 

I think that the paper indicates ways in which this may be 
done. There is, however, one point which occurs to me: I 
can find no particular reference made to the lady members 
of the staff who contribute so much to what we do, and I am 
sure that I would want them to feel that that contribution of 
theirs is not being lost sight of, and that training will take 
account of what they can do to help us also. 

May I thank you again for this very interesting paper. I 
look forward to reading the comments from the floor and 
wish that I could have heard them. 


Mr. B. K. BATTEN 


I should like to add my congratulations to the Authors on 
dealing with this somewhat amorphous subject in such a direct 
and forthright manner. These are brave words indeed, but I 
think that the Authors, as well as Dr. Johnson, have failed in 
not taking the subject far enough. It is not sufficient to know 
your subject, or to know where to find the information upon 
it, unless one is prepared to use that knowledge to the best of 
one’s ability. As we are all too painfully aware, we have 
a plethora of Instructions, circulars, letters, plan approval 
letters, etc., addressed to the surveying staff which we cannot 
use efficiently because we often have no time to trace the 
unindexed path which will lead us to the information we 
want, and therefore we rely either on the inspired memory of 
our colleagues or the entirely feminine intuition of our senior 
lady clerk. 

_ It will be a grand thing to have, through a central technical 
information office, and modern retrieval systems, an informa- 
ion store which is second to none, but this in itself will reflect 
no glory upon the Society unless the Society itself is prepared 
to use it! 

We are like a man with an umbrella who has not yet 
discovered the clasp that opens it, and is therefore unable to 
come in out of the rain—we have today a Technical Records 
Department with a vast amount of information, apart from 
that stored in outports, yet when faced with a rain of pro- 
blems whether in outport or in Head Office, we so often 


seem unable to find the key to open this imbrella of experi- 
ence. 

This is partly where training comes in, for until a man 
knows what information is available, how to get hold of it 
and how to use it, then the superficial knowledge of the exist- 
ence of a technical treasure chest is of little use to him. It is 
imperative that, if the Society is to do more than hold its 
place with the rapidly expanding technological development 
of our competitors, the surveying staff should be acquainted 
with the latest thought and techniques. The concept of run- 
ning our own training centre is far-sighted, as our needs are 
so different from those of outside industry, but even so, it is 
a sobering thought that even with 50 courses a year it would 
take nearly three years for every technical member of the 
staff to pass through one one-week course at the training 
centre. There is so much to learn and so little time in which 
to do it. 

Perhaps the most significant passage of this paper is the 
five principal aims set out on page 3, the last of which is the 
most important. It is not sufficient that a Surveyor has 
attended X training courses, carries a manual of current 
instructions or is able to relate his problems to past experience 
stored in the information centre. He must passionately believe 
that the Society has a place at the forefront of the techno- 
logical field, and that in his own environment it is his personal 
responsibility to see that it stays there. Now these may seem 
not only brave words but trite ones, but I am convinced from 
my own observations, that it is a lack of this that is keeping 
the Society where it is today. A very little canker can soon 
rot the large and healthy apple, and one or two sceptics about 
the importance of progress can soon destroy all our hard-won 
momentum. 

Changes in outport reporting procedures are being intro- 
duced which are intended to give outport surveyors a little 
more time to concentrate on the technical side of their work, 
and it is desperately important that this hard-won time should 
not be frittered away. 

The future of the Society must surely ultimately depend 
upon the mental attitude of all staff to their work, not only 
in its own apparently limited context, but also to its relevance 
in the Society as a whole, and the opportunities that will be 
provided by training courses and information flow outlined 
in this paper are regarded as essential to a man’s personal 
development in the Society’s service. We, the staff, are the 
ambassadors of Lloyd’s Register of Shipping, and to approach 
our clients ill-equipped is not only an insult to them, but 
reflects poorly on the pride we have in ourselves. We stand 
at the threshold of a new era of Classification Societies, and 
we have the tools available to enable us to step out in the 
lead—let us not neglect to equip ourselves and above all, to use 
all the means at our disposal to run an efficient and dedicated 


service. 


Mr. T. A. SIMPSON 


I would, in the first instance, just like to thank the Authors 
most sincerely for their very interesting and, from the Staff 
Association point of view, unusual paper; unusual in that it 
concentrates on the subject of the initial training of Surveyors. 


In the past it was always assumed that when a Surveyor joined 
the Society he was, in fact, trained in most aspects of the 
Society’s work and was expected to carry out surveys on ships 
from the very first day of his appointment. 

I remember distinctly the day of arrival in the port of my 
first posting, Swansea, to be precise, after a long and tedious 
overnight journey from the North, to be met by the young 
lady who ran the Swansea office in the absence of the Senior 
Surveyor in charge, with the request that I proceed, immedi- 
ately, to Llanelly, quite some miles away, to carry out an 
Annual Load Line Survey. I found, on arrival at Llanelly, a 
20-year-old tramp steamer, of the open shelter deck type, of 
very doubtful registry, loading coal and scheduled to sail the 
next day. I need hardly tell my older colleagues of the extreme 
difficulty in first of all carrying out this type of survey in the 
conditions portrayed and secondly persuading the owner that 
about 300 of his hatch covers needed renewing in addition to 
other quite considerable repairs. 

Due to the international maritime situation existing through- 
out the world at the present time, it is now almost impossible 
for the Society to obtain the services of new surveying per- 
sonnel sufficiently trained to cope with such eventualities and, 
therefore, I will wholeheartedly support any training scheme 
whereby the new intake of Surveyors can be sufficiently 
trained to be sent on similar assignments. It is appreciated, 
however, that only time will tell whether the training en- 
visaged in this paper as distinct from practical experience 
obtainable outdoors can be of such a nature as to assist the 
Surveyor in convincing a financially hard-pressed owner that 
it is really to his ultimate benefit to spend quite a large sum 
of his own money on repairs which he personally is sure to 
consider as not quite essential, to say the least of it. 

I desire only to make reference to one aspect of the paper; 
in my opinion, two separate subjects being involved; and this 
is Part I—Training. I wholeheartedly agree that training is 
not simply a matter of sending people on specific courses and 
leaving them to their own devices. I feel that these courses 
are essential in the overall picture but, like the Authors, agree 
that they are not the solution to problems which have become 
all too obvious, more so in recent years. It is necessary and 
even essential, therefore, that the sort of overall training 
scheme suggested to be adopted within the confines of Head- 
quarters be augmented by other internal schemes originating 
from within each individual department. In this respect, it 
would appear to me that one of the intentions of this paper 
is to ask each and every one of us to endeavour to put our 
own houses in order and ensure that new Surveyors appointed 
to Headquarters are given the opportunity to fully equip them- 
selves for either outdoor duties or for any further advanced 
work in Headquarters. 

As is well known, our main function is Ship Classification, 
but, of recent years, due to the influence of the Inter- 
Governmental Maritime Consultative Organisation, which is 
commonly known as IMCO, the Society has been asked to 
undertake more and more work which is normally carried out 
by the Government Authorities themselves in countries which 
have an established maritime administration for dealing with 
such matters. I particularly refer to Safety Equipment on dry 
cargo ships, Tonnage, Passenger Ship Safety, Radio Tele- 
graphy, Subdivision and Stability and fitting out of ships for 
the carrriage of grain. Some maritime nations have no means 
whatsoever at their disposal for doing this work and this has 
thrust upon the Society a tremendous amount of additional 
work which Surveyors, no matter how well trained in their 
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apprenticeship or journeyman days, can possibly have had 
sufficient, if any, experience of. 

The Freeboard Department, of which I have the honour to 
be a member, has expanded to such an extent that it is now 
termed the International Conventions Department, this being 
a title much more befitting the work which it actually does. 
To enable Surveyors to take full advantage of the training 
which is envisaged in the paper it will, among other things, 
be necessary for them to be fully conversant with all of the 
work done in this particular Department. It is, of course, 
realised that this is only one small aspect of the Society’s 
work as a whole, but naturally, being a member of the par- 
ticular Department concerned, it is first in my thoughts at 
the present time. If the Surveyor is to be taken direct from a 
college or University, after having obtained a degree in Naval 
Architecture, it is expected that he could possibly have had 
little or no experience in the survey of ships and, therefore, it 
is up to all in Headquarters to accept these Surveyors into the 
respective Departments and ensure that they receive the 
necessary training. 

With this in mind it is, therefore, the intention of our 
Department that a more thoroughly controlled system of 
training than heretofore be established from now on to ensure 
that the new Surveyor, when he leaves after an estimated 
period of about two years, will be much better equipped to 
carry out surveys for Load Line, Tonnage, Safety Equipment, 
Passenger Ship Safety, Grain Loading and Fire Protection on 
board ships classed with the Society, this being training which 
even the best apprentice could not possibly hope to obtain in 
the shipyards or repair establishments. 

We have, therefore, prepared a schedule for these require- 
ments which we hope will link up with the overall training 
scheme portrayed in the paper under discussion. This par- 
ticular type of training is naturally more beneficial in that it 
will be geared up to the Society’s specific requirements. As a 
new Surveyor joins the International Conventions Depart- 
ment from now on it is hoped that one will automatically be 
released for continued training elsewhere as necessary. 

As the Authors state, the success of a Classification Society 
such as ours is dependent upon the quality of our surveying 
services and these we hope to assist in providing. 

I feel that I may be pushing the International Conventions 
Department at the present time, but am certain that the other 
Departments, after reading this paper, have also been made 
fully aware of the part they must play in the success of this 
new scheme and will, no doubt, be telling us what they con- 
template. 

It is fully realised that this puts a burden on an already 
over-worked and under-staffed Headquarters staff but it is so 
much a necessity in these days of competitive Classification, 
in association with the protracted influence of Government 
Departments, that we give our full support to the thoughts 
in this paper. Priority will naturally have to be given to the 
Society’s normal work in hand but a very close second must 
come the training of our younger colleagues and in this our 
senior staff will be expected to play a very prominent role. We 
must expect that certain of the senior and more experienced 
basic grade staff will have their thoughts of further outport 
freedom dampened somewhat and be “confined to barracks” 
for a longer period than they might wish but I feel certain 
that they will realise that their future, and the future of the 
whole Society in fact, depends on the success of such innova- 
tions as the new training scheme which is envisaged. 

The new training school is a much more superior looking 


building on paper than, say, Coronation House is at the 
present ume but we hope there may not be too much differ- 
ence within the next couple of years after the Headquarters 
renovation work is complete. Good offices make for good 
work and I feel sure that this is recognised by those who are 
responsible for the modernisation of our building which goes 
along with the modernisation scheme portrayed in this paper. 

Once again I would like to thank the Authors most sin- 
cerely for a paper which I am sure has made us all think 
very ‘hard about what we can all do to assist, as our future 
livelihood in this competitive world depends in no small 
measure upon the success of this and future similar schemes. 

In conclusion, I have read Part II but would hesitate at the 
present time to comment in detail, as with my limited know- 
ledge of the storage of technical information I can only say 
that if I want a particular question on, say, scuppers and 
discharges solved, then I go and find it in our card index 
system. Whether anyone else could, who does not know the 
Department, I hesitate to guess and, therefore, | feel sure 
that the second part of the paper is very vital but in my 
humble opinion the first part is much more essential at the 
present time and I have, therefore, concentrated on this 
aspect. 


Mr. R. D. FRENCH 
Part 1—Technical Information 


I should like to comment on the information aspect only, 
and hope you will forgive me for mentioning a few mundane 
difficulties. 

It may be of interest to mention some of the details of a 
smaller but comparable information system we have at the 
Industrial Services Headquarters. From the Staff list we have 
about one-sixth of the number of Surveyors and Principals at 
No. 71. 

Our Development Group was started about ten years ago 
and consisted of three or four Surveyors with an attached 
library in which was collected information on pressure vessel 
design, materials, welding, decisions on rules and _ specifica- 
lions, trouble shooting, correspondence and lab-reports, etc. 

A simple but effective manual card system is used for cross- 
referencing and the material is filed under key subjects in 
about 1,000 files. The card system links to the contract files of 
which there is an annual throughput of approximately 10,000, 
and all the other sources of information. 

You may ask how this information is used? 

Typical questions dealt with by the Surveyor in charge of 
the Library are: — 


1. Is cladding essential for 24 Cr Mo Ammonia Synthesis 


Reactors? 
2. What is the hot yield stress for a particular German 
steel? 


3. What is the latest ASME Code Interpretation on electro- 
slag welding of pressure vessels? 

4. What are the ethics of advertising by consulting engi- 
neers? 

What is the cause of micro-cracking in submerged line- 
pipe welds in SLX gr.60 steel? 

Is a particular welding procedure for 
low temperature steel in order? 


6. 2+ per cent nickel 
I fully agree that a comprehensive approach is best for 
answering all enquiries, but should like to mention the par- 


ticular problem referred to by Mr. Swiatecki. 


This main difficulty is how best to collect the “documented” 
information referred to on page 9 of the paper, particularly 
the extraction of technical correspondence. 

The first method tried was to request the 30 or so Surveyors 
who deal with contracts to extract this information and send 
it to the Technical Library. As, however, we all suffer from 
an illness called “I haven’t got time” the scheme never got 
started. 

Various other methods such as following up minutes of 
meetings can be employed but are apt to become devious as 
the file references are not given in such reports. Also the 
indexes commonly prepared for the contract filing systems 
are entirely inadequate. The only method that works is to 
route all the files and certificates after completion of a con- 
tract through the Surveyor or information officers in charge 
of the Library. Certification from Outports is also seen. On 
this basis it is estimated that No. 71 will need about three or 
four information officers. Is this correct? 

As regards mechanisation, there is much literature on the 
subject. We have three files of it, and I feel sure the Society 
will be able to run one of the best systems. 

Professor Thring, in an I.Mech.E. discussion in 1965, stated 
that if one looked 40 years ahead there were four inventions 
required for mechanisation of information: — 


1. Information storage in two-dimensional manner instead 
of in one. (Note: a computer tape is one-dimensional 
and so is a libravy shelf.) 

Dialling for information retrieval, e.g. a page from the 

ASME Code. 

3. Printing the spoken word and vice-versa. English for 
instance has 50,000 words. Letters could be dictated into 
this machine. 

4. Technical dictionary machine and translator. 


th 


Of these the second problem appears to have been solved 
by Mr. Swiatecki. 

The machine shown has the disadvantage of only serving 
One customer at a time. Also, to make an effective search the 
enquirer himself must operate the machine to get the benefit 
of “feed back” from the viewer. 

We should appreciate full details when the time comes 
together with advice as to how best we can co-operate. 


Mr. R. J. C. DOBSON 


I should like to say how pleased I was to discover a few 
days ago that this paper was going to be presented to the 
Staff Association. I consider it an essential part of the trilogy 
of papers which have been read before this Association in the 
past year; I refer, of course, to the papers by Mr. Knowles 
and Mr. Venner. It is disappointing in this respect that the 
Authors have not considered it necessary to accentuate this 
integration. It would have provided them with an answer to 
the question of why training is necessary as a separate 
exercise, a question which is raised but not actually answered. 

It is a curious fact that although our Society has existed 
for over 200 years, it is only now beginning to tackle the 
problem with which industry as a whole struggled at the 
beginning of the Industrial Revolution. The two most obvious 
reasons would appear to me to be: — 

(a) The very sudden increase in size of the Society within a 
relatively short period. 

Commercial pressures such as the Society has not experi- 
enced before. 


(b) 


The range of problems which faced management during 
industrial growth were basically similar, and could be summed 
up in order of priority—Labour Recruitment, Training, Disci- 
pline, Accountancy and Accountability. It was, in fact, the 
industrial training requirement which caused, to a greater 
or lesser degree, the break away from the so-called “classical” 
schooling in British education. 

In general terms, it is a logical sequence that when top 
management has decided on a line of action, it will have to 
create the machinery to handle the necessary staff and, finally, 
it will have to recruit and train the staff to enable the society 
to move. Decisions on staff training are therefore the last to 
be made in the thought process of management, but these 
decisions should be the first to be implemented. 

I believe it is not too much to say that if we wish to catch 
a glimpse of the lines along which our top management is 
thinking, it is in this area of training that we must look for 
the first indications. In this respect I should like to applaud 
and express my satisfaction with the five principal aims which 
have been mentioned in the paper. I do not think that these 
aims are entirely new, but I believe that they needed this type 
of positive re-statement in view of the present size of the 
Society and the pressures to which it is subjected. 

It is when looking at the implementation of these aims that 
I must confess to a certain amount of unease. Efforts still 
appear to me to be disjointed. To move a training centre 
from Ilford to Crawley, albeit with a change in the slant with 
which a subject is approached, does not, in my opinion, 
guarantee full return of expenditure. Doubts are expressed 
about the returns of these courses at present and rightly so, 
but the reasons given for such doubts appear to me irrelevant. 

Looking at Fig. 1 I must admit that I do not envy the 
Principal who has to fill in these confidential reports. Having 
been on a radiography course a few years ago while employed 
in the Advisory & Design Section (Hull), I fail to see how my 
Principal can truthfully assert that I am fully able, able or 
unable to apply what I have learned. In respect of the 
columns, I would like to suggest that the word “present” 
with regard to column 2 should be deleted. This would ensure 
that a newly appointed Surveyor would have a tick in this 
column against every item. As he gains experience and train- 
ing, the ticks will move either to column | or 3. It seems to 
me that this procedure would be helpful in two ways: — 

Firstly, at any given moment a Surveyor’s training needs 
can be immediately assessed, or, if in spite of training, ticks 
persist in column 2, it may indicate areas which are not his 
forte and in which he preferably should not be employed. 

Secondly, if the ticks in column 2, covered by a particular 
department, have disappeared to column 1, it indicates that 
the Surveyor is ripe for a move to another department. If 
these ticks have all disappeared to column 3, a decision may 
have to be made as to whether to move a Surveyor to another 
department or whether it may be worth while to retain him 
where he is and develop his special abilities in a narrower 
field. The graduates or those with special technical experience 
may well fall into this category and it appears to me that we 
have reached the point, or are rapidly approaching the point, 
where the question should seriously be asked whether we 
should all be called “Surveyors”. 

In Part IL of the paper, the Authors develop the necessity 
of creating a central information office. As someone who has 
experienced the frustrations of searching for information, the 
idea of such a central office is one which I fully support. Also, 
the thesis that knowledge is two-fold is perfectly acceptable. 


Unfortunately, this section again throws very little light on 
the implementation of the idea in practice. While an informa- 
tion centre appears to be very useful for Head Office, nothing 
the Authors have said in their paper or in their introduction 
shows its usefulness to the Surveyors in the field. A few prac- 
tical indications of how the system could also lighten the 
burden of a Surveyor in Timbuktu would have been helpful 
in placing the idea in perspective and in making it, perhaps, 
more readily acceptable to a greater number of colleagues. Is 
it still the intention, for example, that Surveyors retain their 
own filing system of official documents, or has a method been 
worked out to transfer this load to local office files? How do 
the Authors visualise the transfer of information from 
Gothenburg to Sydney? Unless these details are worked 
out properly, the creation of a central office may introduce 
an element of uncertainty and, contrary to the desired effect, 
Head Office may be flooded with queries from the Surveyors 
in the field. 

However, rather than go into too many details at present, 
I would like to make one suggestion—it seems to me of great 
importance that this central office be also staffed by at least 
one Surveyor of fairly senior rank from each of the branches 
within the Society, i.e. Ship, Engineer, Electrical, etc. These 
officers will be able to assist in selecting the information to be 
stored, and act as liaison with the “‘living memory” of their 
respective branches. It may also mean that the bulk of 
incoming queries could be dealt with by the central office 
direct, reducing the amount of outside interference in the 
work of a department. With this suggestion I naturally do not 
wish to imply that the various departments should be un- 
available to the outside world. 

The Authors have stated at the beginning of their paper 
that any scheme will go awry unless it finds support among 
the members of the staff. This is of course true. The Authors 
should, however, remember that support will only grow when 
benefits become noticeable. No matter which way the problem 
is tackled, it is bound to be a long haul, and I would like to 
suggest to the Authors that Fig. 3 in this respect is not 
inspiring confidence The period of review and planning is the 
relatively static period as far as the staff is concerned, and 
the period of implementation is the period of progress. | 
would like to propose, therefore, that the positions of the 
various notations be changed to suit, lest the conclusion be 
drawn that the Society is better at planning than at imple- 
menting. 


Mr. O. M. CLEMMETSEN 


I would like to join with the other contributors in express 
ing my appreciation of this paper. My comments are con- 
cerned less with the concepts themselves than with their 
practical application. 

On the question of employment of graduates, | should like 
to know how many British graduates in Naval Architecture 
are at present being produced annually by our universities, 
and if this is inadequate for the industry and for LR in 
particular, can steps be taken to encourage foreign graduates 
to take up employment in London, and are there any official 
difficulties in such a procedure? 

In the second paragraph of the first column on page 3, it is 
mentioned that Surveyors should be able to discuss problems 
with clients. It would be interesting to know what percentage 
of staff on outside work are, in fact, consulted by clients on 
problems beyond their present capacities, and how many 


would be prepared to do further study to rectify the situation. 


One form of self-help is the reading of technical magazines, 
and a survey of how many Surveyors in Head Office and 
outports read such magazines, and whether this is done in 
their own or in the Society’s time, would no doubt produce 
interesting results. This question could well be included in 
future confidential reports. 

Under item 4 in the same column, encouraging the staff to 
accept responsibilities, no matter how small, could well take 
the form of permitting them to sign certain types of plans 
themselves if they so desire and are thought competent to do 
so. Such acceptance of responsibility for the work of others, 
should be part of the normal salary progression rather than a 
matter for merit rises. 

A point which has sometimes been overlooked in the past 
regarding the efficient use of staff, is the provision of transport 
facilities. Can it be assumed that in all cases where the Surve- 
yors have to travel long distances between jobs, they are 
provided with, or assisted in the matter of transport? 

On the question of training graduates in the Society’s work 
direct from the university, | have formed very favourable 
impressions of those who have passed through my department, 
but still only a small fraction of the work can be absorbed if 
they are only engaged on day-to-day work. I feel more 
could be absorbed if set projects were developed which each 
Surveyor would have to complete, although the initial prepar- 
ation of these would be time - consuming. I notice that it is 
intended that in the training centre, lectures would be given 
by members of the London staff, and it is expected these will 
commence in late 1970. I hope that those concerned with 
giving the lectures will be given ample warning about their 
lecture subjects. 

| was disappointed to hear when the paper was presented 
that there is a possibility of the Technical Journal being 
dropped after only two issues, as I feel that this is an insuffi- 
cient number on which to base the decision. 

Regarding technical information, this section of the paper 
is a useful exercise in forward thinking and will no doubt 
help those concerned in this matter to clarify their ideas, but 
judging by my own department which has been filing informa- 
tion from technical journals likely to be of use in advisory 
work for the past two years, while at the same time doing 
production work, it will be an extremely lengthy and involved 
task to centralise all information. The reading of journals and 
extracting information therefrom can, in my opinion, only be 
done departmentally where the staff concerned are intimately 
aware of what they are looking for. Although in the new 
office layout the O & M people are doing their best to ensure 
that we have as little filing by us as possible, and the pro- 
posals given in the paper follow similar lines, I cannot see 
that we can do without our personal or departmental filing 
for a long time to come. It may be argued that this puts us 
into watertight compartments, but this is not necessarily the 
case if other departments know the contents of the store of 
information in each department, and this a central office of 
information could well ensure. From my own experience, I 
would say that 80 per cent of the problems coming into the 
Society can be answered by reference to previous experience, 
and this experience is close at hand with the present system 
of filing. It is not clear whether CENTIO would answer such 
queries in the future, but this seems hardly practicable as by 
So doing a considerable number of staff would be divorced 
from the incoming queries. 


I might mention that the RATAS filing system on the ship 
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side gives a very useful range of headings under which the 
ship subject filing is done, and this has been found reasonably 
satisfactory in practice. 

Regarding a uniform approach to Rule interpretation, this 
has always been a bone of contention, but there are real 
difficulties in passing on local decisions since frequently there 
are many considerations involved in each decision which it 
would be extremely difficult to transmit to others. A valid 
point is also the fact that uniformity of approach can lead 
to stultification of design if applied in an arbitrary manner. 

Finally, the Society’s role as a source of information is a 
laudable objective, but the centralised storing of this informa- 
tion is going to be an expensive task, and with many of the 
queries that are dealt with, our clients expect to have the 
information free of charge. This seems to be another matter 
where cost effectiveness needs to be looked into. 


Mr. F. H. ATKINSON 


This is a unique occasion in the history of the Staff Associa- 
tion, as I believe it is the first paper to be presented jointly 
by the President and the Secretary. It is also the first paper to 
be read on technical training. Before discussing the paper I 
would like to compliment the Staff Association on the new 
format in which the papers are presented—I particularly liked 
the coloured illustrations, and commend to future Authors the 
page of puzzles at the back of the paper. 

Throughout the paper, stress is laid on the need for properly 
trained staff and the increasing need for graduates in future. 
I would support the Authors in this, but as Mr. Roberts said 
at Mr. Macmillan’s farewell, we must not close our eyes to 
other ways in which ability can be illustrated. More important 
than qualification is the way in which experience is applied. 
With the ever-increasing demand for higher educational stan- 
dards, | wonder whether we are approaching the time when 
there is a need for two grades of technical staff within the 
Society; these may be roughly defined as Inspector and, to 
take a lead from our clerical brethren, Technical Executive. 
The former could be responsible for the physical side of 
survey work with the latter being responsible for the technical 
aspect of plan approval and liaison with the shipyard and 
owners. The Author’s thoughts on this would be welcome. 

Turning to the second half of the paper, I agree that Fig. 10 
is the obvious solution to the chaos which exists in Fig. 11. 
However, if a Surveyor at an outport has a specific problem 
which requires a specific answer, it may be a lot quicker and 
more direct to go to the department concerned, and it is only 
when one is in doubt as to who should be approached that 
Fig. 10 has an advantage. 

The Authors say the information which reaches CENTIO, 
after a questionnaire has been sent out, requires “some 
sorting”. This would appear to me to introduce a subjective 
element which may not be desirable; it would certainly appear 
that CENTIO will require a very large number of staff—staff, 
I would anticipate, from both the technical and clerical sides 
of the house, and again some further comments from the 
Authors would be welcome. 

Concerning information which has been issued to Surveyors, 
I would suggest to the Authors that they should implement a 
system whereby all information is re-examined after a certain 
interval to re-assess its value. It would appear to me that a 
great number of circulars, plan approval letters, etc., are no 
longer relevant with the passage of time, and that each and 
every one of these should be re-examined at, say, five-year 


intervals and then re-issued if necessary, any such documents 
more than five years old being automatically redundant. 

The plans for the Technical Training Centre at Crawley are 
most interesting, as are the subjects which are to be examined 
there. Am I right in assuming that the lectures will be given 
by detached members of staff from Headquarters, or will 
there be a permanent training staff. 

In conclusion, I would like to thank the Authors for this 
most interesting paper. Technical training within the Society 
has arrived, efficient storage and dissemination of technical 
information at this time would appear to be a philosophical 
exercise, but I have no doubt that in the next few years it too 
will become a reality. 


Mr. R. B. SIGGERS 


In the training of Engineer Surveyors, is the period spent at 
Head Office considered as a training period—usually three- 
four years—and if so is this training available to all Sur- 
veyors? 

In order for an Engineer Surveyor to obtain a dual designa- 
tion, i.e. Ship and Engineer Surveyor, what, in Mr. Stoot’s 
opinion, should constitute the necessary training and how 
long should it take? In today's specialised world, do the 
Authors consider a dual designation a desirable feature? 

Is it the intention of CENTIO to have at its disposal the 
information which is currently filed in the various departments 
at Head Office? As an example, I cite the information filed 
in the pumping and piping section of Eng. Plans Dept. (MDA 
& PAD) which consists of about 200 files containing about 
100 letters, etc., dealing with precedents and equivalents 
accepted and not accepted by the Society. 


WRITTEN CONTRIBUTIONS 
Mr. B. HILDREW 


I would like to make some comments on the Training 
section of the paper. 

One of the major functions of the Surveyor, and the one 
which establishes his status within the engineering community, 
is that he is capable of giving sound technical advice to 
builders ond owners. Because of technological developments 
over the past two decades the technical staff of engineering 
firms have, of necessity, been reinforced, and in order to 
maintain the Surveyors relative position it is essential that the 
Society ensure that new entrants are fully trained in the wide 
spectrum of the Society’s work and that such training is 
periodically reinforced throughout their career. 

It may interest our technical colleagues to know that at 
present approximately one-third of engineers in the United 
Kingdom are undertaking further training courses each year. 
This training, of course, includes a wide spectrum of non- 
technical studies, for example, languages. This figure may 
appear high in comparison with those quoted in the paper, 
but some 40 per cent of the courses undertaken are of less 
than one week’s duration. There is no doubt that the total 
time spent by the engineering profession in the United 
Kingdom on courses and training is far from adequate and 
this same criticism equally applies to Lloyd’s Register staff. 
The training facility at Crawley will be a considerable asset in 
this context and it is hoped that colleagues overseas will have 
an equal opportunity to attend these courses. At present the 


Society’s training pattern is distorted due to the wide dispersal 
of staff around the world and the difficulty of arranging com- 
parable courses overseas to those presently operating in this 
country. One point worth noting is that as a man approaches 
the age of 60 the value of providing him with career training 
is limited. Thus, almost all Surveyors on course will be in the 
lower age groups. 

There is one facet of mid-career training which is some- 
times not appreciated. There are a number of the technical 
staff who are not prepared to move with the developing tech- 
nologies of our time and who have no wish to undertake 
such training and who develop inferiority complexes with 
regard to re-training. Such men ultimately become a liability 
to the Society, their contribution, in terms of work, is limited 
and their inadequacy is often masked by their more competent 
colleagues. 

An engineer in Lloyd’s Register, the Society itself, and all 
organisations, even to nations themselves, must grow and 
develop with technology or else they die. It is essential that 
this be clearly understood and acted upon throughout all the 
Society’s offices. 

Turning briefly to the portion of the paper on Information, 
I would agree that information contained within the Society 
is one of our major assets, however, with the changing pattern 
in the marine world and the relatively short time scale of ship 
life (20 years, say), one of the major problems when collecting 
technical information is rejecting information which is now 
outdated and of no further value. This problem is now 
becoming apparent when one considers the volume of that 
information presently retained on card, such information 
having been collected in our Technical Records Office over 
the past 20 years. 

I would be interested in the Author’s comments and pro- 
posals on this point. 


Mr. D. GRAY 


More and more technologists are finding it necessary to 
run faster and faster simply to remain in the same position. 
This is as true for the staff of this organisation as for the staff 
of all industries and services today. 

In the marine industry as in other industries new tech- 
nologies are arising, old ones are passing; no One can expect 
to be trained for life in a single package deal at the outset. 

The problem of updating and re-training of the Surveyor 
can perhaps be divided into four categories : — 

(i) Attempting to keep abreast in the field of his own 
specialisation. 

(ii) Extending his knowledge to fit him for advancement in 
his own field. 

(iii) Re-training to allow him to transfer from a dying tech 

nology to a new one. 

Maintaining his general education and attitude to con- 

tinual change. 


(iv) 


Who then is responsible for finding and implementing solu 
tions to these problems? The man, the firm or the state? 
All three of course. The state because economic growth is 
inevitably linked with technological innovation. The firm, and 
this means Lloyd’s Register of Shipping, because intellectual 
capital is as much its investment as is capital spent on offices 
and laboratories. The man, too, is responsible because the 
value of his technological services must be maintained if his 
earning power is to grow. 


This leads then to the type of man who should be recruited 
by the Society in the future. In view of the wide range of 
technologies employed and the unpredictable number of tech 
nologies which may be employed only a few years after the 
period of initial training it is not proper, I suggest, to look 
for candidates with an “extended” basic training. It is also 
vain, I suggest, to attempt to “give” a man a wider and wider 
factual knowledge of technologies. It is one thing to give and 
quite another to receive efficiently. The type of recruit required 
by the Society in the future is one who has been taught to 
learn, to understand basic concepts in a real and non- 
memorised way—a man who has been taught to look for and 
io expect change. 

Young men at institutes of higher education today specialise 
early. On entering industry they may specialise in an even 
narrower field. Yet provided he is a good specialist and has 
been taught to “learn” this is the type of recruit required 
rather than a mercilessly driven fact absorber. 

This question of the type of recruit required in the future 
is fundamental to any training policy and I would suggest 
that there must be the closest collaboration between those 
responsible for recruiting and those responsible for training. 

There is one further aspect of training and that is training 
in the Society’s function as a whole. As an example of this I 
would mention that the shipowner Alfred Holt and Company 
run courses for senior sea and shore staff. These management 
courses last about ten days; and cover stevedoring concepts, 
new ideas on repairs, designs for the latest ships, automation 
training, company finance and management structure. 

At these courses, deck officers meet brokers; victualling 
Superintendents meet engineers. Each of the company directors 
always delivers a lecture and is questioned on his own work. 
For many people the company can be seen as a whole for the 
first time in their lives. 

The cost of this training is large and has been £400,000 in 
one year. It represents 6 per cent of the wages bill and three 
times the expenditure on research and development. 

Has the Author considered this type of training? 


Messrs. J. H. MILTON ann N. CHAMBERS 


After studying this paper on training by Messrs. Stoot and 
Swiatecki we are taking this opportuniy for putting forward 
the following suggestions with regard to the proposed special- 
ised courses to be instituted at Crawley. 

With the present trend of the Society’s policy requiring 
incoming Surveyors to have higher academic qualifications it 
's probable that their practical experience will consequently 
be less. Bearing this in mind and accepting that most of the 
Outport Surveyors work involves practical application of 
engineering knowledge and also the discussing of problems 
with experienced engineers, it is suggested that the training of 
Incoming Surveyors should include courses covering the 
following : — 

(1) What Lloyd’s Register is—its work and aims. 

(2) Instruction by Senior Surveyors on how to carry out 
Surveys of hull, machinery, boilers, and refrigerated cargo 
installations, and also on inspection of materials. 

(3) Reporting and also the routine work involved in running 
an Outport. 

(4) Guidance on 
repairers, 


The Outport Surveyors are the “shop window” of Lloyd's 
Register and it is important that they be of good character 


dealing with clients, shipbuilders and 


and are able to discuss and make decisions on problems in a 
sound and reasonable manner thereby creating and maintain- 
ing the Society’s good image. 

Attendance at a Training Centre at Crawley will give new 
Surveyors greater confidence and it is hoped that their overall 
training will include some time in H.Q. where they would get 
to know people and absorb some of the “atmosphere”. 


Mr. J. M. BATES 


I wish to thank the Authors for a very interesting intro- 
duction to developments in the approach to training and 
d’ssemination of information within the Society. 

On the subject of ease of retrieval as mentioned on page 10 
of the paper, nearly 400 Circulars, not to mention Instructions 
to Surveyors and Amendments, have been issued since I first 
joined the Society. Many of these are still applicable and 
probably out of print and it must be almost impossible for 
younger Surveyors in particular to familiarise themselves with 
their content. There seems to be an urgent need for a com- 
prehensive index of these Circulars to give a Surveyor rapid 
access to instructions or guidance he might otherwise have 
difficulty in finding. 

As a point of interest, many Circulars are issued for limited 
circulation only, but form part of the same numbering system. 
Consequently one can never be certain to be in possession of 
all the other Circulars. It is suggested that the creation of two 
different categories of communication, such as “Circulars” 
and “Confidential Circulars” would remove this doubt. 


Mr. W. N. G. MCCULLOCH 


This paper is important to us for several reasons, not the 
least of which is in the fact that it is the first paper to be read 
on the subject of training since the inauguration of the 
Association 49 years ago, and may well become the founda- 
tion for future papers on this subject. 

In defining a training programme based on the needs of the 
Society, I think the following has to be borne in mind: — 

“A Surveyor’s usefulness to his immediate Principal Sur- 
veyor is limited to his ability to undertake all the work of the 
Port or Department; a Surveyor’s usefulness to the Society, 
as a fee-earning unit, lies in his ability to undertake all the 
work at any Port or Department to which the Committee 
decides to attach him.” 

The development of a Surveyor’s potential into proved 
ability is dependent upon: — 

(a) Basic training, and 
(b) subsequent experience. 


(a) Basic Training 

It has always been accepted that basic training is carried 
out during the probationary period, which normally extends 
for not less than 12 months, and is concluded with the issue 
to the Surveyor of his Warrant of Appointment (Letter of 
Establishment). As far as the Surveyor is concerned, his 
training has come to an end and his experience is about to 
begin. In reading Part I of this paper, I have found it difficult 
to find the Author’s definition of basic training as related to 
the present system, and I would be pleased to have the 
Author’s clarification here. I would also be pleased if the 
Author would differentiate between “technical” and “‘tech- 
nological”. Is the adjective “technical” used throughout in 
opposition to “practical” or to “non-technical” (meaning 
“clerical’”’)? 


I have always been of the opinion that the basic training 
period is too short and should be extended to include courses 
of study on Radiography, Ultrasonics, Plastics, etc., and that 
the issue of the Warrant of Appointment should be dependent 
finally upon a successful interview with an Appointments 
Panel. In this way I believe we would have a better, more 
stable foundation upon which to build the future experience 
of each individual Surveyor. 


(b) Subsequent Experience 

In Ship Section, the Outport Surveyor is expected to be- 
come competent and wholly reliable, in the shortest possible 
time, in the following survey work, and in the reporting and 
certification of this work: — 


New Construction 

Classification Surveys 

Survey for the Assignment of Load Lines 

Measurement of Tonnage (National, International, 
Canals) including surveys of crew accommodation, 
etc. 

Safety Equipment Surveys 

Passenger Safety Surveys 

Cargo Gear Surveys 

Surveys on behalf of owners for Compliance with the 

Technical Requirements of the Agreed Specification. 


Periodical Surveys 
1. Classification : — 
Docking, Annual and Periodical Special Surveys. 
2. Statutory: — 
Periodical and Renewal Load Line Surveys 
Safety Equipment Surveys 
Passenger Safety Surveys. 


3. Cargo Gear Annual Visual Examinations and Quadren- 
nial Special Examinations. 


Damage Surveys 


; . ) { Affecting Classification 
Fire, grounding, Lo Affecting Loadline 
colleen, heavy t Affecting Safety Equipment 
weather, negligence, |_| Affecting Cargo Gear 
ot. J (Affecting non-certificated items. 
Survey and Report on behalf of owners, charterers, 


underwriters, in addition to the Society’s requirements. 


Miscellaneous Surveys 
Alterations affecting Classification, Loadline, Tonnage, 
Safety Equipment, etc. 
Charter Surveys (on/off hire) 
Surveys for the carriage of edible oils 
Towing Surveys. 


I have no doubt that the above list can be added to and 
that my field colleagues in other divisions and at Headquarters 
can compile similar lists, applicable to their own divisions 
and departments. 

To become competent and wholly reliable in this work a 
Surveyor must personally conduct each of the above types of 
survey a score or more times. Frequent repetition is required 
because of the many variables attendant on each type—ship’s 
nationality, attendance or non-attendance of competent owner's 
representation to prepare the survey, facilities for repairs and 


repairers’ ability. By the same token, the only way to become 
wholly reliable in preparing computer programs is in gaining 
experience in preparing computer programs. 

There are a few ports in the world where experience in all 
the above survey work can be very quickly gained, and Sur- 
veyors should be encouraged to seek this experience as soon 
as possible after completion of their basic training. It is a 
fact that in terms of direct, fee-earning ability (or in any 
other terms) there is no substitute for personal effort based 
on personal experience. 

However, in reaching this point in his experience and use- 
fulness to the Society, we have to acknowledge that it is 
beyond expectation that the Field Surveyor has kept himself 
up to date with pure technological advancement and is there- 
fore dependent on technological expertise from time to time 
during his surveying duties. 

The high degree of technological expertise required today 
in some sections of our surveying duties, and in discussions 
with clients, calls for men who are prepared to devote their 
career to the pure theoretical aspects of our work, since I do 
not believe it is possible to have in the same man, at the same 
point in time, the essential practical survey and field admini- 
stration ability, together with the essential up-to-date theoreti- 
cal knowledge. 

In any proposed revision of the present training programme, 
therefore, I am of the opinion that it is necessary to consider 
two divisions—Surveying and Field Administration Division, 
and Specialist Division. 

This does not imply any futher distinction between Outports 
and Headquarters staff, although a majority of Surveyors will 
remain in the field whilst a majority of Specialists will be 
stationed at Headquarters, and it should be possible, in the 
early years of a Surveyor’s career, to transfer from one 
division to the other. 

The basic training course should be the same for both 
Divisions and should include free discussion and talks by 
Principal Officers on the Constitution and function of the 
Society, but the nature of revisionary courses and courses 
introducing new subjects would essentially be different. 

We should continue to seek higher academic qualifications 
in new entrants, as we have always done, although I am very 
much afraid that to bring in graduates straight from university 
will result in the Society’s training courses becoming recog- 
nised as post-graduate industrial training with no attendant 
expression of loyalty to serve the Committee for 40 years or 
more until pensionable age. 

I suggest that, as a long-term policy, entry qualifications 
should still include three or four years’ industrial experience 
(gained at someone else’s expense) and that the salary scales 
be maintained attractive and competitive with commercial 
industry. 

On the question of recognising potential, the recording of 
attendance on courses by punched card systems, the insertion 
of a tick in a box or the answer to the “yes, no or none” type 
of question is essential, but insufficient, and I suggest that 
each Surveyor be given a personal interview at the highest 
level at least once every five years. Appropriate aspects of the 
Society’s work should be freely discussed and the Surveyor’s 
views on these ascertained. I believe that this periodical per- 
sonal contact with the Surveyor is of great assistance in estab- 
lishing the personal qualities of the individual and is one way 
of ensuring the success of future promotions and appoint- 
ments. The reliability of hearsay from third parties is always 
questionable. 


The emphasis in the first part of the paper is on the pro- 
vision of courses of study and the liaison with the work of 
Staff Department (page 2, Fig. 2). | would like the Author to 
vive his views on the importance to the Society of close liaison 
between Headquarters and the Outports through the medium 
of Field Management Department, not only from the point 
of view of training young Surveyors, but in maintaining the 
personal contact with the Surveyor for the reasons mentioned 
above. 


Part Il 

The essence of the Society’s success over the past 209 years 
have been in its provision, in various forms, of a technical 
service. Initially this service was (British) national and _ re- 
stricted to the marine industry, but in these latter days it has 
become international and provides an unquestionably valuable 
service both to the marine and non - marine industries. This 
is recorded history, and I am therefore at a loss to understand 
the Author’s statement, midway through his conclusions, that “a 
technical information service (not a library) is on the other 
hand a relatively new concept not only in Lloyd’s Register . . .” 

The fundamental concept of classification is the provision, 
without prejudice or profit, of a technical service, and this 
technical service is, in the present, as it has been in the past, 
associated with both the theoretical and practical aspects of 
ship and machinery surveying. 

“Technical Service” and ‘Technical Information Service” 
have the same meaning as far as the function of the Society 
is concerned. The provision of technical information is the 
service to which we are dedicated. 

In the case of damage to a ship or to its machinery, a ship- 
owner will frequently request recommendations to be made 
for minimum temporary repairs, specifying the period of time 
over which these repairs are to remain efficient. This is a tech- 
nical problem to which there may be more than one solution 
owing to the very many variables involved—type of ship, type 
of cargo, position and extent of damage, technical seriousness 
of the damage, ship’s trading route, season of the year, facili- 
ties for repairs, etc. (The repair recommended for a ship 
trading in the Mediterranean in Spring might not be the 
correct technical repair for a ship trading in the Far East 
during the typhoon season.) 

I believe the foregoing is more representative of the techni- 
cal problems of the Outport Marine Surveyor (and I have no 
doubt there is an analogy in the Non-Marine Surveying Divi- 
sion) than the case quoted by the Author of the Surveyor 
searching for pieces of paper. 

Certainly there is room for improvement in supplying the 
field with the necessary printed information, and in stream- 
lining this information. In his day-by-day duties, a Surveyor 
differentiates between Instructions, Circulars, Letters, etc., by 
name only, to him they are all instructions to be adhered to. 
Perhaps all information supplied to the Surveyors could be 
Classified under fewer headings than at present. 

The abolition of the “limited circulation” policy would 
ensure all Surveyors receiving copies of all circulated informa- 
tion. The Surveyor carrying out surveys of edible oil deep 
tanks in Lagos today may be building freight containers in 
Gothenburg tomorrow, 

In many cases there is a time lag in re-directing Circulars, 
etc., when a Surveyor is transferred from Port A to Port B. 
By and large, however, this is not too serious a problem since 
the Outport Offices generally keep an up-to-date file of all 
documented information for general office use, and the Sur- 


veyor can quickly check which documents have been issued 
during the period of his transfer. 

I think it was Edison who said “Success is 1 per cent 
inspiration and 99 per cent perspiration”, and in establishing 
and maintaining the “documented part” of CENTIO with its 
essential cross-referenced index system, Edison might well be 
frequently quoted. The success of the “living part” of the 
store is going to depend upon the enthusiasm and co-operation 
of every officer. 

Although I believe that CENTIO, as a complicated and 
expensive extension of the existing fact-finding procedures 
within the Society, will have a limited usefulness in contributing 
to the fee-earning ability of the Society as a whole, I hope 
that the future will prove me wrong and I would like to wish 
the Author every success in his task. 


Mr. J. R. G. SMITH 


There are two points I would like to make, the first con- 
cerning the actual paper, and the second arising from the 
discussion. 


(1) Although there are many courses available at this time, 
the very large majority of Surveyors have not been on any of 
them. It follows, then, that the main method of Surveyor 
Training is still the traditional one of learning from one’s 
colleagues and one’s personal experience. 

It is obvious that in these days of rapidly advancing Ship 
and Shipbuilding Technology that this method on its own is 
insufficient and should be backed up by courses such as the 
Authors suggest. Nevertheless, the value and importance of 
sharing colleagues’ experience should not be lost sight of. 

Neither should it be overlooked that in organising a sophis- 
ticated and comprehensive training system such as now 
envisaged, the basic end product (speaking as a Ship Surveyor) 
is to enable the Surveyor to build and repair ships. 

The ship Surveyor is expected to cope with the following 
formidable list of Surveys. 

1. Hull Surveys under construction (all types of ships). 

2. Hull Surveys under repair (all type of ships). 

3. Load Line Surveys (also in connection with this item, 
the Surveyor will be increasingly required to handle 
stability, involving supervising the Inclining Experiment, 
etc.): 

4. Safety Equipment Surveys. 

5. Tonnage Admeasurement. 

6. Crew Accommodation Surveys. Items 4, 5 and 6 are also 
being increasingly carried out on behalf of the British 
Board of Trade. 

7. Passenger Ship Surveys (assisted by London Office). 

8. Cargo Gear Surveys. 

9. Lifeboat Surveys under construction. 

0. Deep Tank Surveys for the carriage of Edible Oil (Pres- 
sure Tests and Cleanliness Surveys). 

1. Towage Surveys. 

12. Damage Surveys, including work on behalf of the London 
Salvage Association. 

13. On and Off Hire Surveys. 


Also, the handling of New Construction on behalf of 
Owners is becoming increasingly widespread. 

I would suggest then, that in the tentative list of courses on 
page 7 of the paper, there should be one entitled “Surveys”. 
In order to incorporate the basic point of pooling Surveyors 


collective experience, this should take the form of a Seminar, 
rather than a course. Many “wrinkles” not found in Text 
Books or specialist courses, could be passed on in this way. 
In other words, taking normal Outport “out of hours” prac- 
tice, and making it official. 

Attention should be paid to the group make-up of such a 
Seminar to ensure that all of the listed Surveys were fully 
covered by the collective experience of the group. It could 
be arranged that each Surveyor attends such a Seminar once 
every, say, three years. 

(2) It has been suggested during the discussion that there 
should be two grades of outside Surveyor, and I feel this 
should not go unchallenged. Which of the previously listed 
Surveys would the “Inspector” be authorised to carry out? 
What decisions would he be authorised to make, and when 
must he refer to the “Technical Executive’? Once having 
referred to the “Technical Executive”, what hard, practical 
background would the “Technical Executive” have on which 
to form a judgement? 

No, Shipbuilding and Shiprepairing Technology is advan- 
cing as rapidly as Ship Design, and there are decisions to be 
taken every day, on the job, which must be taken by high 
calibre Surveyors, thoroughly conversant with all aspects of 
the previously listed Surveys. When I left the Mitsubishi 
Heavy Industries Ltd. Shipyard, Nagasaki, in November 1967, 
for instance, there were 19 different automatic and semi- 
automatic welding processes in use, and today there will be 
more. One cannot become familiar with such a range, by 
spending all one’s time in the office. 

If the main argument for the two grade Surveyor system 
is that there is too much work for one Surveyor to cope with 
in the time available, then by all means, let’s have two Sur- 
veyors. But let’s have them as equals, both all-round, profes- 
sional Surveyors, without any blurred demarcation line. Let 
us remember that a competent Surveyor, by his knowledge 
and experience, makes decisions every day which makes for 
avoiding future trouble. He must never be replaced by an 
Inspector who simply finds the trouble which should have 
been avoided in the first place. 


Mr. J. G. F. WARRIS (Rotterdam) 


I must express my admiration for this paper which under- 
takes to tackle a subject so difficult and complex, and at the 
same time succeeds in covering so much within the acceptable 
length of one paper. 

Reading the section under Training, it is clear that much 
thought has been given to what our ultimate objectives are 
and to the various details of the system which is to help us 
achieve those objectives. 

However, no mention is made of the part which some 
directed indoctrination could play in the training scheme, and 
for that matter in the process of selecting and training top 
echelon staff. Of course, this may have been left out on pur- 
pose for it would be difficult to mention this aspect without 
embarkation on an extensive exposé of the infinite number 
of points of the Society’s operations where diplomacy, team 
spirit, insight and human relations in general all play an essen- 
tial part. 

The paper highlights the onerous situation in which the 
Surveyor finds himself today, the situation which is likely to 
get worse with time. The solution may have to be found in 
more specialisation within the staff. What I have in mind is 
that each country should have on its staff a number of Sur- 
veyors who have each received special training in certain 
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categories of work. We simply cannot hope to train all Sur- 
veyors in all types of work. 

It should be considered part of the function of a promising 
Surveyor of the senior grade that he specialises in a certain 
sector of his job for which he will be given every opportunity 
by attending courses, etc., and that he passes on this know- 
ledge to his colleagues. Such should be done in an organised 
manner, possibly outside working hours, by holding talks, ete., 
at which it will be compulsory for those concerned to attend. 

Regarding the Training Centre, it will be interesting to see 
whether it will be decided to send absolutely raw recruits or 
only after they have had an opportunity to learn, at first 
hand, what a Surveyor’s duties actually are. Part II of the 
paper on Technical Information opens all sorts of prospects, 
most of them good ones. It is but too true that there is a huge 
mass of experience and information in the Society, but little 
has been done to ensure that those mistakes in one port are 
not repeated elsewhere tomorrow, not to speak of the varying 
acceptance of various standards which should be uniform. 

Through the Register Book and Statistical Tables we already 
have world fame as an authoritative source of information 
and any additions to the scope of this service would certainly 
enhance our reputation and could be made profitable at the 
same time. 


Mr. VALCKENEERS (Antwerp) 


The contents of this paper, if followed up, will certainly be 
of great advantage to the future generations of Lloyd’s Sur- 
veyors and the only criticism I could make is that after a few 
years you may find that the floor space of the Training Centre 
will be insufficient. 

I would, however, like to make a few suggestions : — 


|. Before sending a member of the Staff on an expensive 
training course, I would recommend that he follows 
correspondence courses organised by the Society and 
finally passes a test in order to determine whether the 
candidate shows sufficient keenness and knowledge of the 
subject to follow the courses. 

Your proposal to channel all information through a 
Central Technical Information Office is to be recom- 
mended. It means, of course, an extra link in the chain, 
but as long as rapid and thorough clearance of all 
information through this Central Office is assured it will 
be a great improvement as compared to the present pro- 
cedure. Should, however, the Central Office, for some 
reason, become a bottleneck, then the consequence would 
become catastrophic. 

The circulars or other information should be worded 
precisely and with a minimum number of words. In many 
cases a simple sketch could replace a lot of written text. 


in) 


Mr. T. NELL (Glasgow) 


The Authors have given us an interesting outline of schemes 
of training and proposals for disseminating technical informa- 
tion. 

It is rightly pointed out that, in future, able young people 
will have University training so that, in time, a greater pro 
portion of the Technical Staff could be graduates. 

As the productivity of the industry increases the calls on 
the Surveyors’ time will increase accordingly. 

At present, most Surveyors are involved in arduous physical 
work, but in addition, are also involved in time-consuming 


duties requiring little or no skill, and in this regard I would 
mention hose testing and tank testing (including air testing), 
also verification of thicknesses of epoxy coatings. In the weeks 
approaching a launch, about half the Surveyors’ time can be 
taken up by these duties. In the case of air testing of large 
ships, it is my experience that the shipyard personnel are able 
to organise a relay of workmen so that they are able to take 
a rest, but the Surveyor on his own, has no relief. The time 
taken for this survey is outwith the Surveyors’ control as it is 
governed by the workmen who apply the soapy solution. 

~ Whilst the Surveyor is engaged on these time-consuming 
duties he is obviously not available for discussions and surveys 
and this, in turn, increases the pressures on him. 

Under the existing Rules, these particular duties have been 
increased, with the hose testing of steel hatch covers at each 
Load Line Survey and with the extensive use of air testing 
prior to the application of tank coatings. 

When an experienced Surveyor is concerned, it is considered 
that this is an inefficient use of his time and multiplied 
throughout the Society must reach a formidable figure. 

In the Society of the future, with the possibility of a larger 
intake of graduates, it would seem that a large amount of 
training and experience will be going to waste in such duties. 

Whilst these duties may not come under the heading of 
training, they are nevertheless part of the Surveyors’ work 
and it is appreciated that any alterations can be effected only 
by the Committee and Chiefs of Staff. 


Technical Information 

As stated in the paper, the Society has many ways of 
getting information to the Surveyors, but it is agreed that 
much improvement is needed. 

The proliferation of paper under so many headings, Circu- 
lars, Instructions to Surveyors, Ship letters, etc., together with 
a Surveyors’ private notes, leads to terrific problems of index- 
ing and a rationalisation of these items would appear to lead 
to greater efficiency. 

Attention can also be drawn to decisions which officially or 
unofficially are publicised. At some later date these may be 
modified or amended but this latter information does not filter 
through so quickly. 

It is essential under any new arrangements that the Sur- 
veyors be advised quickly of any decisions if we are all to 
speak with “one voice”. 

The Authors query if the Society should act as an interna- 
tional information centre for all marine matters. There is no 
doubt that such a centre would provide a valuable service. At 
present the Society provides a service to the shipping com- 
munity and the majority of Surveyors go out of their way to 
provide any information requested, particularly abroad, and 
even beyond the scope of their duties. This has a “snowballing 
effect” and the more the Surveyor helps the more he is asked 
to help. This is normally provided as a free service in the 
course of duty. The establishment of a special centre would 
naturally cost money. Would clients be willing to pay for a 
service which they now get freely from the members of the 
Staff? It may be that such a centre would need to be subsi- 
dised in order to provide a “free” service. 


Mr. R. E. LISMER (Sheffield) 


When I joined the Society, the Chiefs and Principals would 
explain to me that Lloyd’s Register was an “Authority with 
a great tradition”, an outlook which never satisfied my mind. 
The Authors of this paper have now defined us as a “Tech- 
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nical Society”. | am happy about this new outlook because 
by definition an *Authority” requires only an “hour glass” 
and a “Book of Rules”. Each Surveyor has been equipped 
and is controlled by both of these. On the other hand, a 
“Technical Society” also requires two things—‘knowledge” 
and “learning”. Knowledge is power. Learning needs per- 
severance. Both are achievements. 

The Authors have set out in their paper the manner they 
intend these two factors, knowledge and learning, shall be 
dealt with in the future. The fifth principle aim of the scheme 
is defined on page 3 as “To develop the full potential of 
individuals, hence, the efficiency of the Society”. I would like 
you to make this your first principle and tell us how you assess 
success in individual careers. 

You cannot deny the consideration of every Surveyor in 
his own personal assessment of where he fits into the scheme. 
For this we will assume that in the Society and particularly 
the people who read and digest this paper, all are seriously 
minded about their career. As such they must put three ques- 
tions to themselves, and like a newspaper quiz, the answers 
are a plain “yes” or “no”. 

Question No. 1: Am I working to the full satisfaction and 
ability of myself? 

Question No. 2: Have I had or do I have the opportunity 
to develop my knowledge to the extent which I would con- 
sider necessary in my profession and which I also consider 
useful and perhaps vital to the Society? 

Question No. 3: Do I work in harmony and understanding 
with my colleagues, those above me in status and particularly 
those below me? 

There is nothing wrong or new in everyone making the best 
of oneself, but success comes in different ways, mainly by 
self-development plus a sense of timing. Some individuals 
become “‘whizz-kids” and the only way to stop them running 
out of “whizz” is continually to be challenging them to pro- 
duce changes. Fortunately for these people, the chaos arising 
from the last changes will perpetuate their activities. However, 
the bulk of us are not spectacular, we watch opportunities, we 
recognise our limitations. We are fortunate to be regarded as 
“anchor men” by the Authors, since it seems that such are 
the basis of their training schemes. On page 4 the Authors’ 
observe that difficulties have arisen because senior staff are 
regarded as “too busy” to be able to devote time to the 
trainees. 

If this is so, then there is something amiss in line manage- 
ment and as one of the objects of a “management course” is 
to teach people how to analyse their work and time, then 
presumably this difficulty will be short-lived. The lesson to be 
learnt is that anyone who feels himself continuously “under 
pressure” or thrives on a feeling of being indispensable, is 
really working inefficiently. “Too little time” for “too much 
work” should not be a “fact of life’ in the Society. The man 
who believes himself to be indispensable is really only reassur- 
ing himself against the fear of not being needed. 

There are many concepts contained in the diagram of 
Fig. 4 which leave themselves wide open to interpretation. 
The inner shaded area the Authors define as ‘Profit to the 
Society”, but it takes into regard a factor which always 
appears in papers on training schemes, but somehow is never 
mentioned in this paper. I refer to what is called “aptitude”. 
People vary very widely in talent, ability and character and 
the object of training is to develop these virtues as a measure 
of the proficiency within each individual. For example, the man 
on line (b) is regarded as satisfactory, when if he was really 


talented, he probably should never have been taken up that 
line. He may have wished that his own personal proficiency 
should be developed or used altogether differently and **Profit 
to the Society” may have shown up.much more profitable. In 
fact, the individual himself in appreciating his own personal 
proficiency, may consider that what he has achieved by stan- 
dardised training may have produced a slope on line (b) in 
the negative direction. 

On the other extreme, the man who plods along up the 
“trained line” from being a “clod” at the zero mark, will end 
up with a paper qualification at the “datum line”, but so far 
as aptitude is concerned, he is now no more than a “trained 
clod”. This is because there are no measuring devices appli- 
cable to each individual, which will enable the management to 
say what is expected of that Surveyor in materially contribu- 
ting to “Profit to the Society” or assessing his success in the 
objectives and activities of the Society. Even the outstanding 
line (b) chap will fall flat on his face when the problem he 
meets is yet “unborn”. 

Over the years the wise men in this Society have been 
shown to be wrong when it comes to scientific development. 
Our grandfathers said ‘‘There will always be sail, steam will 
never make it.” Then they had no faith in the turbine Then 
they doubted the efficiency of the diesel. More recently they 
considered nuclear propulsion too fantastic. The training 
schemes must also be fantastic in that today we are thinking 
of the duties of the Surveyor in 1975 or 1980 and training 
him to the expected responsibility and ability for that time. 

One effect that the training scheme must not be allowed to 
produce and that is to kill “personality”. A man’s work is not 
only skill and qualifications, it is also influenced by his own 
mental outlook. His personal problems, his family, his en- 
vironment at work and at home are all important. Maybe the 
contents of the form given in Fig. | and the slope of his 
proficiency-time graph decide his job title. But job titles are 
maintained, work and people must continually change if our 
organisation is to be suited to the future. 


Mr. T. M. G. JOBLING (London Outport) 


After thanking the Authors for what is an excellent paper 
not only in content but also in interest, | do not wish to 
criticise, but to enlarge upon, the scope and variety of the 
proposed training programme. 

Having spent all of my time with L.R. in outports and 
having at times despaired of the “hit and miss”, “make or 
break” attitude of both the Society and some senior members 
of the staff (now retired) appertaining to the training of pro- 
bationary Surveyors, I feel that this new outlook on education 
and training should also apply fully to the outdoor aspects of 
the Surveyors’ work. 

Striking whilst the iron is hot, or at least warm, I consider 
that the time may be ripe for expounding a few ideas of my 
own (and a few filched from other colleagues), which may 
help in the development of good boiler suit Surveyors in a 
reasonably short training time. 

Some of the points | am about to make may appear per- 
fectly obvious and very elementary, but I assure you that 
most have at times in the past been overlooked. 

(1) There must be an adequate supply and variety of work 
at a training port to ensure a full scope, proper continuity and 
sequence of training. 


(2) There must be an adequate senior staff to ensure that 


the trainee is properly guided and supervised and that the 
training programme is correctly balanced. 

(3) Training must be systematic, backed up by short lectures 
and discussion sessions in the office. Haphazard methods, born 
of expediency, will no longer suffice. 

(4) The port should not be overloaded with too many 
trainees simultaneously. 

(5) A training port should preferably be of the type that 
embodies both repair and new construction facilities, so that 
the trainee may complete his experience in both fields without 
moving house. 

(6) I suggest that a senior Surveyor with special responsi- 
bilities for training be stationed at each training port. These 
positions could easily be filled by older men no longer physi- 
cally able to climb around massive tankers, etc., but whose 
experience is invaluable. 

The old fashioned “sink and swim” methods of training 
outdoor Surveyors appeared to be quite adequate and success- 
ful in the past, but one must bear in mind that in those days 
Surveyors were joining the Society with much more practical 
and managerial experience than the young Surveyors of today. 
In other words we, as a Society, must now pay for that part 
of the training of our staff that was once borne by the Ship 
builder or Ship repairer. 

Having thrown these pebbles into the pool, I would now 
offer a couple of decided ‘“‘-DON’TS”. 

(1) Don’t overload working Surveyors with trainees. 

(2) Don’t station trainees at ports where ships are operating 
on a fast turn-around schedule, as this irritates our clients 
more than somewhat. 


The foregoing remarks could apply equally to the training 
of Engineer Surveyors in the arts of ship survey work. This 
appears to have been carried out in the past to many different 
standards and the title granted in many cases rather from a 
point of expediency than capability. In a similar vein, I con- 
sider that more thought and time should be spent training 
Ship Surveyors in the rudiments of basic machinery survey 
work. When all is said and done an engineer trained in ship 
work should not be considered as an expert in that field, nor 
a ship man trained as an engineer be considered an expert 
marine engineer, but both could and should be capable of 
carrying out elementary continuous or statutory surveys. I 
consider the main consideration in such training should be to 
educate the Surveyor to the point when he can tell good from 
bad and also appreciate at what stage he must of necessity 
call in the real expert, i.e. he must be able to recognise the 
full import of what he is looking at and similarly recognise 
his own limitations. With regard to the reporting of the 
numerous and diverse surveys with which the Surveyor is 
faced these days, a couple of days intensive training by 
experts from the various Head Office departments, held, say, 
at the new training establishment, would be more beneficial 
than a couple of months at an outport. Most Surveyors, over 
the years, develop habits in reporting, some of which are not 
good, and these can be passed on to young colleagues. I think 
it better that the Surveyor be started off on the right foot in 
these matters, that is, by members of the department who are 
to receive and vet the reports, and who are surely in the best 
position to advise on the correct procedures, form and content 
required. Contrary to a popular story that circulated around 
L.R. for many years, I do not think that Reports Department 
would be interested in the Ships Captain’s girl friend’s vital 
statistics. 


Finally, may I wish all success to the Authors in the 
implementation of their schemes. 


Reply concerning 
PART I. TECHNICAL INFORMATION 


Introduction 

The recommendation for a Central Technical Information 
Office, discussed in Part Il of the paper, was contained in a 
internal report by a firm of consultants employed by the 
Society. They did not elaborate on the idea, and on joining 
Lloyd’s Register I was asked to develop it further, which I 
did in a report submitted in April 1969. Part II of this paper 
is based on this report. 

Some weeks after the presentation of the paper a series of 
demonstrations were held, at Headquarters, of the mechanised 
optical system for document storage and retrieval (the Mira- 
code) to which reference was made on page 10. 

The subsequent decision not to proceed with the Miracode 
has put back discussions on the wider issues raised in Part II 
which appear to me still unresolved. Therefore, while greatly 
appreciating the contributions in which these issues are men- 
tioned, and apologising for the late reply, | cannot answer as 
comprehensively as I had originally intended. 

A new factor in the situation is the recent decision by the 
Society to instal a large computer. I believe that one of the 
consequences of this must be a reconsideration of the whole 
subject of storage and retrieval of technical information and 
data. 

T. Swiatecki 
September 1972 


To Mr. BATTEN 

I can only agree with Mr. Batten, and have little to add. 
Certainly, if there is no will to make use of our riches, they 
might just as well be scattered. We then need no treasure chest 
at all, and the plea that our chest should be easily unlockable 
and well arranged (which is what Part II of the paper 
attempts to present) loses all substance. 


To Mr. FRENCH 


The contribution from a colleague from Industrial Services 
is much appreciated, particularly as it sets out clearly the kind 
of practical problems that will have to be solved if overall 
co-ordination of information is to become a reality. I wish 
I were in a position to answer Mr. French in detail as to the 
means proposed to solve these problems, but—for reasons 
mentioned in the Introduction—I am not able to do so at 
present. | agree with most of the points made by Mr. French 
but, turning to his quotations from Professor Thring, I think 
there is an important omission from the list of required 
Inventions. This is a mechanical abstractor, i.e. a machine 
Which would read printed matter at high speed, and extract 
information required by various users. Their individual inter- 
ests and points of view would of course be programmed into 
the machine. 

Attempts at mechanical translation (see the professor’s item 
4) go back at least 20 years. In the mid- and later fifties a great 
boost to this was given by Russian space shots. The Western 
world, and particularly America, were taken aback by these 
achievements and concluded that Soviet science and tech- 
nology, which was almost literally a closed book in the West 
Owing to the language barrier, could no longer be neglected. 
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There followed cover-to-cover translations of a number of 
Soviet technical journals, but the expense and slowness of 
human translation gave a real incentive for computer special- 
ists and linguists to get together and develop translation by 
machine. (I have some direct personal knowledge from my 
past involvement in the Russian/English Translation Project 
conducted by the National Physical Laboratory. Several other 
research centres (mostly in America) have had similar pro- 
jects.) Looking back it is evident that early optimism has not 
been justified and that mechanical translation has been a 
failure as regards practical achievement and in relation to the 
effort put into it. The texts produced are not acceptable with- 
out extensive human editing, preferably by someone who 
knows both languages and the subject in question. The object 
of the exercise is thus doubly defeated: the process is still 
slow (being governed by the speed of the human editor) and 
there is no saving in skilled manpower). 

The history of mechanical translation is to some extent 
paralleled by the history of mechanical chess. Here, again, 
there was early optimism that the computer will soon beat the 
expert, followed by disappointment on realising that the task 
was enormously more difficult than originally envisaged. 

Other similar examples may be quoted. The root of the 
difficulty is our lack of understanding how the brain handles 
information and, consequently, our inability to simulate this 
process. 

This understanding will no doubt come, but no one can 
predict when. For the present the best way of making progress 
in practical terms is so to arrange things that the computer’s 
incredible capacity for doing precisely specified routine work 
is complemented by human capability for judgement and 
insight. Such interactive systems are being developed and offer 
much promise. 


To Mr. DoBSON 


My comments will be confined to the two penultimate 
paragraphs in the contribution. | am aware that Part II of the 
paper lacks detail as to implementation of the proposals put 
forward. But the intention was to present a general case for 
co-ordinating information rather than go into details which 
could not, in any case, be stated with any precision at the 
time of writing. I agree, however, that when it comes to imple- 
mentation the practical working out of details is extremely 
important and can make or mar any scheme. The demonstra- 
tion of the automatic document retrieval system mentioned 
in the paper has perhaps filled some gaps in the paper itself. 

Perhaps a comment should be made on Mr. Dobson’s state- 
ment that “. . . while an information centre appears to be 
very useful for Head Office, nothing the Authors have said 

. shows its usefulness to the Surveyor in the field”. It was 
hoped that one of the tasks of CENTIO would be to stream- 
line and co-ordinate all the paperwork which is issued for the 
instruction and guidance of Surveyors (see pp. 8 and 9 of 
the paper). Surely this would be useful to most field Surveyors. 
Another scheme proposed, the Precedents and Case Decisions 
Index, would, I suggest, be appreciated by plan approval 
ports. It could be developed to record and make easily acces- 
sible the special information gained in deciding on difficult 
or unusual cases. The transfer of such information would not 
present any insuperable physical difficulties. One can think of 
several ways in which a mechanised central index would 
identify the relevant documents whose reference numbers or 
codes would be noted and transmitted by Telex or telephone 
to an outport, where the documents—held, say, on micro- 


film—could be retrieved by the same reference numbers or 
codes. 

On the question of staffing, | agree that several branches of 
expertise should be represented. I envisaged that the office 
itself would be quite small but that it would have the con- 
tinuing (but not necessarily full time) co-operation of several 
surveyors from various departments. They would, in effect, 
form an inter-departmental team of men interested both from 
their personal and departmental points of view in the pooling 
and exchange of information. Mr. Dobson also mentioned 
filing. On this point I refer to my replies to Messrs. Siggers 
and Clemmetsen below. 


To Mr. CLEMMETSEN 

I agree that it may be neither desirable nor practicable to 
do away with departmental or personal files. Wholesale cen- 
tralisation is certainly not advocated. But perhaps there is 
here a danger of misunderstanding. It is information and not 
filing that is the theme of this part of the paper. Filing, 
whether departmental or central, is relevant only in so far as 
it helps or hinders access to information, and this depends 
on indexing and other measures of information retrieval. My 
experience is that filing under subject headings is quite 
inadequate as a means of retrieval if any depth or compre- 
hensiveness is to be achieved. 

I would also like to comment on Mr. Clemmetsen’s sentence 
that *. . . 80 per cent of the problems coming into the Society 
can be answered by reference to previous experience, and this 
experience is close at hand with the present system of filing”. 
(My italics.) It seems to me that the part in italics can hold 
good only if the Society’s whole experience in any given 
subject resides in one corresponding department. This state 
of affairs is surely the exception rather than the rule. Gener- 
ally, the Society’s experience in such subjects as, say, cor- 
rosion, welding, vibration, structural failures, ete., will be 
dispersed among several departments (including, of course, 
Industrial Services) and outports, each of these looking at the 
subject from its own point of view. Even when the subject 
“officially” belongs to a particular department’s business there 
is no guarantee that the sum total of the Society’s knowledge 
will be in that department. Far from being “‘close at hand”, 
I would say that the Society’s previous experience is not 
readily accessible to Surveyors, even to those who by virtue 
of their work can show ‘a need to know”. This is because we 
have at present no system which can integrate dispersed 
information, or indicate comprehensively where the informa- 
tion is to be found. 

I noted with great interest Mr. Clemmetsen’s remarks on 
the uniformity of Rule interpretation. I was not sufficiently 
aware of the difficulties that Mr. Clemmetsen mentions, but 
I can see their validity. I would venture to suggest, however, 
that the Precedents and Case Decisions Index advocated in 
the paper would, if properly set up, augment the information 
available to the outports without taking away their flexibility 
of approach to local problems or consideration of each case 
on its merits. The outports could still decide what information 
revealed by the Index was worth following up and what could 
be regarded as irrelevant to their circumstances. Also, I see 
the Index as a voluntary arrangement between Headquarters 
and those outports who wish to exchange information in this 
way. 

To Mr. ATKINSON 

The ideal situation, for which there is no substitute, exists 

when there is a direct line of communication between the man 


who asks and the man who has the whole answer. However, 
with increasing complexities of technology, widening interests 
of the Society, and the growth in the number of staff, this 
ideal will often not be attainable. No one man or even one 
department may have the whole answer or see the full picture. 

Fig. 10 represents, perhaps somewhat crudely, the means 
of co-ordinating information to obtain a fuller picture, but 
this would be applied to carefully thought out areas of 
information and certainly not “wholesale”. There is a limit 
beyond which centralisation is not only impracticable but 
could be harmful. | understand Mr. Atkinson’s point about 
the possibility of subjective elements being introduced when 
information is being handled. But I should explain that when 
I said that the information collected might require “some 
sorting” before being passed to the original questioner | 
meant a formal tidying up to achieve clarity of presentation 
of the facts. Interpretation would be left to the enquirer. The 
possibility of distorting information in the process of col- 
lection and presentation does, of course, exist, but from past 
experience with this kind of work I found that it need not be 
a worrying practical objection, provided that the information 
is handled by people with a general understanding (not neces- 
sarily specialist) of the subject matter, and who have specialist 
colleagues to turn to, if necessary. 

Regarding the number of staff in CENTIO, the first step 
would be to run a pilot scheme, which would establish the 
type and amount of information that should be dealt with 
centrally. This would determine how many people were 
required to operate the scheme. Existing staff could be asso- 
ciated with CENTIO while remaining in their departments. | 
agree with Mr. Atkinson that documents issued to Surveyors 
such as Circulars, departmental circulars, etc., should have a 
definite and limited time span after which they are re-issued 
or automatically scrapped. 


To Mr. SIGGERS 

With regard to point 3, it would be sufficient for CENTIO 
to know what information was available and from whom to 
get further information when a problem arose. There would 
be no intention of taking over departmental or personal files. 


Reply to written contributions 
(concerning Part II) 


To Mr. HiLDREW 

Mr. Hildrew asks how information is to be kept updated 
in conditions of rapid technological change, and refers par- 
ticularly to the information held by the Technical Records 
Office. The question highlights an important problem, because 
outdated information is “noise” in the system which, if con- 
trolled, will drown or distort useful material. Since I cannot 
speak for TRO, I will confine myself to general comments. 
Any system for information collecting and processing will 
tend to become sterile unless it embodies the following prin 
ciples : — 

Selectivity 
Controllability 
Adaptability to users’ requirements. 

Selectivity. The data that goes into the system must be 
chosen according to certain criteria of relevance. Nothing 
undermines the system more quickly than indiscriminate feed- 
ing with trivia. The criteria of relevance must be well thought 
out; they must reflect the present and, as far as possible, the 


future interests of the organisation, and should be periodically 
reviewed. 

Controllability. Even with good selectivity, the quality of 
the information in the system should not be taken for granted 
but tested periodically, by posing test questions and seeing 
how the system performs. At times such tests may develop 
into updating sessions (preferably attended by senior technical 
men from various departments) to decide which general areas 
of information are becoming obsolescent and should perhaps 
be separated from current information or possibly jettisoned. 
Generalisations as to how to make such updating a reasonable 
proposition are difficult because so much depends on the 
mechanics of the particular system in use. But the following 
factors should generally be helpful in this respect : — 

There should be chronological divisions in the file so 
that the older parts can be scrutinised directly. 

The system should allow flexibility in posing search ques- 
tions. This facilitates the formulation of test routines 
designed to reveal obsolete material. 


The searching should be rapid: ideally, answer should 


follow question without delay. 

The indexing or coding of the data for storage and 

retrieval must be so devised that the significant features 

of each item can be brought out without difficulty. 

Adaptability to users’ requirements. This is crucial. If the 

users find that the content or form in which the information 
is supplied is unsatisfactory from their point of view, or that 
they have to wait too long for an answer, they will stop ask- 
ing questions. Without the essential corrective of having to 
deal with real problems, and satisfying the customer, the 
system, even if soundly designed at the beginning, is bound to 
deteriorate. 


To Mr. BATES 


Mr. Bates’ remarks about circulars and instructions are 
appreciated. Steps to remedy the situation have been taken 
by reviewing and pruning the circulars. In parallel with this, 
several parts of Instructions to Surveyors are being re-written, 
which will eliminate further circulars. Unfortunately, this 
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process has not progressed at the pace originally hoped for, 
but efforts are being made to speed things up. 


To Mr. McCuLtocu 

Perhaps the meaning of “technical information service”, as 
used in this paper, should be clarified. Briefly, it means a 
service which guides the enquirer as to what information is 
available on a given topic and where it is to be found, and 
which will be prepared to help in obtaining this information. 
Also, a service which will alert “subscribers” to items of new 
information which are in line with their interests. The paper 
envisaged such a service for our own staff in the first instance, 
but it was suggested that certain aspects of it might eventually 
be extended to clients. Such a service could not, of course, 
solve all the technical problems of outport Surveyors, but I 
believe it could be a help in making better use of the Society’s 
collective experience. 


To Mr. WarrRIs 


I believe that when Mr. Warris refers to the possibility of 
ihe same mistakes being repeated in different outports his 
remedy is to arrange for a better exchange of experience and 
information. This is very much in the spirit of the paper. 


To Mr. VALCKENEERS 


Points 2 and 3 in Mr. Valckeneers’ contribution relate to 
this part of the paper, and I completely agree with his com- 
ments. 


To Mr. NELL 


Efforts are being made to reduce the proliferation of paper 
under many headings, to which Mr. Nell refers. This was one 
of the arguments for having a centre where co-ordination 
could take place. As to the other issue raised, namely to 
question whether clients would be prepared to pay for 
information, this has many facets which cannot be treated 
adequately here. Briefly, | believe they would pay provided 
the information was sound and timely, and was presented in 
the proper contex:. By this | mean principally in the context 
of consultancy or technical advice. I think there is already 
evidence in the Society that this would be a promising line. 
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SOME NOTES ON THE HULL SURVEY OF NEW CONSTRUCTION 
IN SWEDEN. 


INTRODUCTION 


The purpose of a Ship Surveyor’s work today, so far as the 
supervision of new construction is concerned, is much the 
same as always. The Surveyor is expected to follow the work 
closely in the Shipyard, to see that ships being built to class 
fulfil, in all respects, the requirements of the Rules. As in 
other fields of engineering there has been a continuous im- 
provement in methods of manufacture in shipbuilding, and 
this development has proceeded at an accelerated pace during 
the last decade. This fact, as well as new forms of construc- 
tion and new materials, has had an important influence on a 
Ship Surveyor’s duties. 

As in days past, a ship is built in conformity with the 
Society's Rules and Regulations, the Secretary’s letters and to 
the Surveyor’s satisfaction. This paper contains some notes 
and personal reflections about the hull survey of new con- 
struction as carried out today. The subject is familiar to 
Surveyors engaged in this field and has partly been covered 
by previous papers presented to the Staff Association. This 
paper may be justified, however, for two reasons: — 

(a) The fact that production methods and the types of ships 
built have changed considerably in recent years. 

(b) That developments in different shipbuilding countries may 
not necessarily have proceeded along the same lines. 

This paper emphasises the practices adopted in Sweden, but 
it is hoped that colleagues in other countries will contribute 
to the paper, thus enlarging its scope to the benefit of all 
concerned. 


1. GENERAL 


The constructional efficiency of the final product, a ship, 
depends on the following main factors: 
1. Design 
2. Material 
3. Fabrication 
A failure, other than that caused by contact or fire, can be 
attributed to some fault in one or more of these items. It is of 
Interest, in determining the sphere of responsibility of the 


outdoor Surveyor, to consider his duties in relation to the 
above factors. 


Surveys relating to design:— 

1. Checking that the approved plans are adhered to and 

making sure that all modifications and additions to these 

approved plans are in accordance with the Rules. 

Making sure that detail design, not fully shown on the 

plans, is satisfactory. 

Upon completion of construction the carrying out of 

proof tests such as tank tests, tests of steering gear, wind- 

lass, steel hatch covers, etc., as required by the Rules. 

4. Checking that the ship fulfils the requirements of the 
International Load Line Convention, the National 
Authority requirements concerning fire extinguishing 
arrangements and the issue of the safety construction 
certificate. 
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The above surveys are obviously inter-related to those con- 
cerning materials and fabrication. 


Surveys relating to material:-— 


1. Checking that the material has been made by an approv- 
ed process at an approved steel works and has been tested 
In accordance with the Rules. 
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Checking that the rolling tolerances of the plates are with- 
in those acceptable to the Society. 


3. Checking that the material is free from surface and other 
defects. 


4. Checking that the electrodes and wire-flux combinations 
utilised are approved for the grades of steel with which 
they are used. 


5. Checking that satisfactory shipyard welding procedure 
tests have been carried out if higher tensile steel is used. 


Surveys relating to fabrication: — 


1. Checking that the methods adopted by the yard are 
acceptable to the Society. 


Checking that shipyard conditions are satisfactory. 
Checking that the workmanship is acceptable. 
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2. RECENT DEVELOPMENT 


The structure of Swedish industry, in general, is undergoing 
reorganisation in the form of mergers into large groups. This 
has also occurred in shipbuilding, and the groupings and 
various organisations set up are given in Appendices I and II. 

In addition to organisational changes in the shipbuilding 
industry there have also been developments in design, 
materials, and constructional technique. A brief description 
of some of these developments may be justified. 


2.1. Design 


The most remarkable development with regard to design is, 
of course, the rapid growth in size of ships, especially tankers, 
but also bulk carriers and other types of ships. In the field of 
dry cargo ships new types are being developed, such as cellular 
container carriers, roll-on/roll-off ships, open type ships, 
OBO-carriers, chemical carriers, etc., which are replacing the 
old shelterdecker which was popular for such a long period. 

In some cases there is no previous experience with regard 
to the construction of these new types of ships and therefore 
the Society’s work in formulating new Rules must go on 
simultaneously with approval work. The Builders, on the other 
hand, often work together with independent research organ- 
isations, such as technical universities, the Swedish Ship 
Research Foundation or the Swedish Shipbuilders’ Computer 
Centre. This work is, however, sometimes carried out in 
conjunction with the Society. In addition, some of the big 
yards have large technical research departments and labor- 
atories of their own where research into, and testing of, new 
design and detail construction, is carried out, sometimes in 
conjunction with the Surveyors. 


2.2. Material 


Failure in some early welded ships, due to brittle fracture, 
showed the necessity to use steels having qualities better 
suited to this form of construction. A number of new steels 
were developed and brought into use. With a view to ration- 
alising the various steels available for shipbuilding, the major 
classification societies, a few years ago, agreed to unify their 
requirements. Since then, however, higher tensile steels have 
come into common use in shipbuilding and the Rules now 
contain requirements for three different qualities of ship’s 
steel — A, D, and E, and three qualities of higher tensile 
steel — AH, DH and EH. 

The steels now manufactured are mostly the result of 
improved, or new, steelmaking processes. The best known 
contributions from Sweden are the steels manufactured in 
accordance with the Kaldo process using blown oxygen and 
the niobium treated higher tensile steels. Some installations 
for the production of steel in accordance with the continuous 
casting method have been built in Sweden. 
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Approximate yield point limits for structural steels intended 
for welding. All steels shown in the diagram are intended for 
welded structures. The weldability in each group generally 
decreases with increasing yield strength. As seen in the dia- 
gram, from the weldability point of view it is preferable 
to choose a higher grade of steel instead of using the higher 
range of a lower grade steel, which would require special 
precautions for welding. 


The weldability of these new steels has of course been care- 
fully examined. The diagram in figure 1, quoted from T. 
Norén, shows how the weldability changes for various types 
of steels. This is related to the amount of alloying element 
and especially to the carbon and manganese content. 

The various grades of steel now have corresponding grades 
of electrodes. 

If a Shipbuilder wishes to use higher tensile steel, then 
certain shipyard welding procedure tests are required. Develop- 
ment in welding technique is fast and a number of welding 
methods, not yet included in the Rules, have been approved 
after special tests, such as wire/gas shield, electroslag, con- 
sumable nozzle, one-sided welding. 
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2.3. Fabrication 


Due to high labour costs there is a trend in Sweden to 
minimise manual work as much as possible by introducing 
automation into the production line. In the effort to reduce 
labour costs it has also been found advantageous to erect in 
large units. For example, Kockums have now ceased building 
on conventional berths and use only their new graving dock 
with a gantry crane having a lifting capacity of 800 tons. 

In order to reduce production costs the yards endeavour 
to build long series of ships to the same basic design. They 
also tend to specialise in ships of special type for which 
competition may be easier and for which better prices can be 
obtained. 

The building methods adopted in shipbuilding are often 
considered more or less secret and cannot be openly discussed. 
Eriksberg, G6taverken and Kockums have reached what 
could be called “the third generation”, i.e. they have now 
changed their entire production method twice since the second 
world war. The first alteration came just after the war when 
many yards were rebuilt to suit all-welded construction and 
erection in moderate units. The latest alteration has led to 
building in graving docks at high speed with advanced build- 
ing methods. The shops fabricating material prior to erection 
in the graving dock are all dimensioned and equipped to suit 
this production. As shown in Appendix I “the third genera- 
tion yards” have formed groups with other yards, modernised 
to a lesser extent, and capable of building ships of smaller 
sizes economically. Swedish yards have generally been lucky 
in having had the land necessary for modernisation available 
close to the old yards. In the case of Goétaverken, however, 
a completely new yard, Arendal, was built at some distance 
from the old yard, incorporating the latest ideas. 

A number of yards, which were unable to compete due to 
old-fashioned building methods, and were unable to modern- 
ise, have now closed. 

All the big Swedish yards are situated in areas where the 
demand for specialised labour is greater than the supply and 
the housing situation restricts the importation of new labour. 
In order to solve this problem it has been found advantageous 
to build prefabricated sections at places away from the ship- 
yard and have them delivered just before erection. In most 
cases the plating and stiffening members are cut in the yard 
and sent to the sub-contractors for assembly. Sub-contractors 
are often situated so that delivery back to the yard can be 
made by sea. The sections must be fabricated under the 
supervision of the Surveyors, and a certificate is issued in each 
case. As the system involves extra work for the Society a 
special fee is charged. 


3. SHIP YARD PROCEDURES 


3.1. Comments on surveys relating to design 


LOADING INSTRUMENTS 


Ships are designed for certain standard cargo distributions 
only. If other cargo distributions become necessary it may be 
difficult for the ship’s officers to determine whether the 
maximum permissible bending moment will be exceeded. In 
order to give them a convenient way of estimating this, it is 
normal today to provide a loading instrument. This can be 
used to determine the best possible loading condition. 


Eriksberg, GOtaverken and Kockums have each developed followed by the Eriksberg “Loading Guide”, a slide-scale 
their own type of loading instrument. The “Lodicator” design- | which can also be used by the freight department in the home 
by Gotaverken was the first produced in Sweden, soon _ port, and the Kockum “Loadmaster”. The latest of the Géta- 
verken and Kockum instruments are multi-point instruments, 
giving the bending moment and shearing force at different 
places along the ship and also indicating the deadweight, trim 
and mean draft. 

It is the Local Surveyors’ responsibility to check the instru- 
ment against approved calculations before it is placed on 
board. 
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Uneven load distribution 
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Fic. 2(a) 
If load distribution is uneven the maximum bending moment FIG. 2(b) 


may occur elsewhere than amidships. 


(Quoted from a Gétayerken pamphlet) GOtaverken’s Multipoint “Lodicator 


= LOADMASTER COMPUTER 


T/T SEVEN SEAS 
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Kockum’s “Loadmaster” Computer—an electronic instrument. 


THE USE OF COMPUTERS 

The use of computers started in the Swedish Yards in the 
administrative field but was soon adopted for technical calcu- 
lations. Hardly any ship is built today without hydrostatic 
information, stability and volume calculations being made by 
means of EDP (Electronic Data Processing). Other calcula- 
tions also carried out today in the field of design and research 
are damage stability, longitudinal strength and grillage calcu- 
lations. 

For flame cutters various numerical control programmes 
are in use and also in the work of planning and production 
efforts are made to have as much of the shipyard procedures 
as possible numerically controlled. 

Most of the work is carried out by the Swedish Shipbuild- 
ers’ Computing Centre, which firm now has at its disposal 
two computers, an IBM 360/40 and a UNIVAC III. For 
numerical control, however, Kockums use a Swedish 
computer, the SAAB D-22, in conjunction with the most 
advanced language so far developed this 
STEER-BEAR. 

Of course a Surveyor is confronted with this new data 
programming technique in his daily work in the yard. One of 
the results is small tolerances on the sections being built, 
another is a very high production speed. This speed will 
probably necessitate a higher interchangeability of Surveyors 
between the yards than before. When a yard starts producing 


for work, the 


maybe 10 sections a day or more, there must be sufficient 
Surveyors available to take care of the survey work on them. 


STANDARDISATION 


The Swedish shipbuilders have set up a Standards Institute, 
as shown in Appendix II. The working out of common stand- 
ards takes place in Committees ; at present there are 17 Com- 
mittees at work. Practically all members of these Committees 
are representatives from the various yards. Standards have 
been worked out for many details such as doors, bollards, 
piping, sanitary systems, sidelights and windows, ventilation 
details, etc. Many of these standardised items are supplied to 
the different yards by sub-contractors. This system has proved 
efficient and is widely spread. Many of the items covered by 
the system affect classification matters and are being approved 
in the Gothenburg plan approval office. 


DETAIL 


A local Surveyor can, and is supposed to have influence on 
detail design, which can never be fully covered by the approv- 
ed plans. The construction adopted should be correct and 
suitable for welding. A bad design can only be compensated 
for to a certain extent by heavier scantlings. Many lessons 
can be learnt during the survey of old ships and Table I gives 
some experience from old ships with regard to detail design 
on the basis of various types of stress 


DESIGN 


TABLE I 


Detail design related to stress 


a 2 3 4 5 


Various types of holes arranged in order of their disturbing the stress pattern 
Sometimes it may be better to cut one big hole and compensate for it 
instead of a number of small holes close to each other. 


When two members meet each other on different sides of a bulkhead or a deck, 
a bracket must be fitted in order to distribute the stress concentration. 


Examples: Brackets to be fitted below housefronts in line with girders. 
Vertically stiffened bulkheads to have brackets fitted where 
the bulkhead meets a deck on one side only. 
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Buckling of transversely framed decks, such as forward end of upper 
deck and open type ships. Sufficient longitudinal stiffening to be 
provided. 


Se 


If the bottom part of a horizontally 
corrugated bulkhead is vertically 
stiffened then the upper part of 
the stiffeners should stop against 

a horizontal stiffener. 


TABLE I (continued) 


Detail design related to stress 


T bar of bottom longitudinals passing through a vertically corrugated bulkhead 
should have gusset plates between the face bars or a horizontal stringer above the 
longitudinals. Alternatively the lower part of the bulkhead can be of T-section. 
Slab longitudinals should pass through the bulkheads in the neutral axis of the 
corrugation. 


A hard spot from a tank corner 
or similar construction should 
not be left unstiffened in a 
plate field. A carling should 
be fitted to the nearest 
stiffener, 


Longitudinal members to continue through transverse bulkheads 
Through brackets on top of longitudinals disturb stress pattern. 
Fatigue stresses may lead to holed shell in way of end of 
longitudinals. | f the construction is used, the distance between 
bulkhead and longitudinal shall not exceed lhinches. 


Toe of brackets of bottom transverse 
in centre tank to be specially 
considered. Avoid holes below 
bracket. 


Stiffening members of corrugated bulkheads often fracture in way of corners of 
corrugations. Precautions: No notches, local stiffening between corrugation. 


Precautions with regard to detail design for various types of stress. 
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Swedish shipyards, as no doubt shipyards in other countries, 


are most unwilling to amend a construction once it has been 
made and therefore close contact with all departments during 
the design stage, especially on the outfitting side, is essential so 
that bad features can be discovered and avoided before the 
work has been carried out. 

The following examples what a 


laboratory can do with regard to detail design: 


(1) A bracketed connection under between 
the Yard, the Owners and two Classification Societies, 
one of them Lloyd’s Register. Photoelastic tests were 
carried out on various proposed brackets, figures 3 and 4, 
and the best form for this connection was determined. 


recent show shipyard 


was discussion 
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Set-up of photoelastic investigations at Kockums Laboratory 
for 200,000 tons tanker, intended for L.R. class. 


(2) A welded connection at a watertight bulkhead was criti- 
cised by the Owners. A model was constructed and tested 
under simulated loading conditions to prove that it was 
satisfactory. 


(3) The significance of various weld defects in a methane 
carrier were determined under fatigue load. 


(4) Specimen welds of higher tensile steel were tested under 
shock loads in order to determine the significance of 
various defects. 

Informative sketches and rules for design of welded details 

can be found in the report by the I.1.W. working group 15. 


TANK TESTING 


; The fact that the cargo tanks of big tankers can no longer 
7 oe on the berth has led to two important changes in the 
wes. The previous water testing on berth is now replaced by 


Fic. 4 


Buckling experiment using the “Moire” method at Kockums 
Laboratory. 


a leak test and a structural test afloat at the quayside or 
during trials. The second important change is that testing is 
accepted today with a painted surface. The bulkheads, includ- 
ing boundary welds may be treated with primer before the 
leak test and may be fully painted before the structural test. 
During the leak test full staging is required, covering the 
whole of the tested bulkhead, but the structural test is 
witnessed from the bottom of adjacent tanks with the help of 
searchlights. 

Recently an arrangement of holes drilled in the upper deck 
of a tanker was approved which enables staging to be moved 
up and down inside the tanks. In this way the bulkheads and 
shell can be completely examined. This system of holes in the 
deck also opens up a convenient way for the examination of 
the under deck structure, which would otherwise be difficult 
to carry out continuously during the lifetime of the ship. 


STATUTORY SURVEYS 

Statutory surveys carried out by the local surveyor fall 
outside the scope of this paper. One problem in this connec- 
tion may however be mentioned. Erection time on the berth is 
nowadays sometimes only slightly more than a month, and 
the full building time at the Arendal yard is only about ten 
weeks for certain ships. In such cases it is difficult to prepare 
the freeboard computation sheet with figures as measured on 
board, or to complete the freeboard report with details lifted 
from the ship so that these reports can be checked in London 
before the ship leaves the yard. 


3.2. Comments on surveys relating to material 


IDENTIFICATION OF PLATES 

The local Surveyor now has six different qualities of plates 
to deal with. Besides the yard number each new building has 
a special colour used for marking and thus the various details 
under construction can be recognised easily. Stripes in special 
colours for AH, DH and EH are painted over the whole 
plate, so that no misunderstanding can arise. One yard has 
large plans hanging in the workshops giving the midship 


section for the ship under construction and the steel qualities 
used are marked in their different colours. Welding instructions 
are also given on these plans, not only in Swedish, but also in 
the Finnish and Yugoslavian languages, as many workers in 
the Swedish yards come from these countries. It is difficult to 
see the difference between the A, D and E quality plates as 
the colour markings from the steel works have been oblitera- 
ted during shot blasting and they are-not repainted. However, 
D and E quality plates are normally used full length and the 
stamp marks can be found at ends for quality control. The 
yard’s assistance in identification is essential. 

A previous requirement to have a plan submitted, together 
with the first entry report, showing the charge numbers of 
each individual plate of steel qualities higher than grade A, 
has now been dispensed with. 

It is of importance, however, to have a plan placed on 
board a new ship before its departure, indicating the various 
grades of steel used, for reference should renewal of plating 
be necessary. 


TOLERANCES 

The acceptance of minus tolerances for plate thickness has 
appeared in the Rules for less than ten years, and Owners 
sometimes object to the practice. The Owners’ view is that 
there will be no minus tolerances when the plate is due for 
renewal. The Rules permit the thickness of an individual plate 
to be less than the nominal thickness, but also state that the 
rule area must be maintained. This latter requirement causes 
some difficulty for the Surveyor. It is not easy to reject a 
number of plates which, when taken individually, are all 
acceptable. In this case some other solution must generally 
be found. Probably the approved plan can be amended with 
the plating accepted as built, the missing area being obtained 
by means of additional stiffening members. 

PLATE DEFECTS 

A surveyor is generally asked to issue a certificate of rejec- 
tion for plates found with defects of some kind. The reason 
that the plate in question “has been found unfit for its 
intended purpose” is accepted by the steel works. Such defects 
were previously often referred to as “laminations”. A proposed 
nomenclature for plate defects has been issued by the Swedish 
Welding Commission, and in this publication the word “lami- 
nation” is deleted and instead defects are grouped under the 
following main headings: — 

1. Cleavage 

2. Slag inclusions 
3. Surface defects 
4. “Ferrite” lines 

It will be seen that banded micro-structure is considered 
a plate defect. 

A number of investigations have been carried out to 
examine the strength of plates in the thickness direction. This 
property could be of importance in construction where the 
plate is subjected to tensile stresses in the thickness direction. 
See Fig. 5. 

ELECTRODES 

All the welding methods mentioned previously (2.2) are 
used in Swedish shipyards today. Once approved, however, the 
automatic welding methods cause a Surveyor little trouble. 
With regard to manual electrodes, there are today different 
types, normally grouped according to their coating, i.e. basic, 
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Slaggy parent material causing dividing underneath the weld. 


acid and rutile. Some of them are approved for a particular 
type of welding only, such as deep penetration welds and 
welding in the vertical downward direction. Electrodes with 
very high efficiency with ironpowdered rutile coating are today 
much in use and seem in some cases able to compete with 
automatic welding methods, especially for gravity welding. 

It is necessary for the Surveyor to check that electrodes are 
not used for welding grades of steel higher than that for 
which they have been approved, as mistakes may easily be 
made and may have great effect on the reliability of the 
construction. The welding of higher tensile steel especially 
must be carried out with electrodes identical to those used in 
the tests and under similar conditions. 

It is of great importance to protect electrodes from moisture 
and they should be stored in a warm dry space until they are 
handed over to the welder. The welder himself is supposed to 
keep the electrodes in a warm dry space and not to leave 
them out over night. Heated cupboards are usually provided 
for this purpose, but could previously sometimes be found in 
use for keeping coffee or other liquid warm! which of course 
has the opposite effect to that desired, i.e. the air in the cup- 
board is made moist. 
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The local Surveyor has, in most of the previously mentioned 
surveys, fulfilled a control function on decisions made by his 
colleagues within the Society. When it comes to fabrication it 
is different. The local Surveyor is the one who knows in detail 
the methods employed by the yard to which he is posted and 
in this field he is guided by only a few general instructions. 
The following sections give an idea of the procedures followed 
in Sweden. 


Comments on surveys relating to fabrication 


3.3.1 Methods 


In the modern yard of today fast production has to be 
carefully planned. As mentioned earlier, computer technique 
plays a role in both the execution and planning of work and 
will in the future be of much more importance. Little inter- 
ference with operations can be tolerated and the good old 
days when a problem was settled by a sketch on the nearest 


bulkhead have definitely gone. Any objections from the Sur- 
veyors must come at an early stage, otherwise serious delay 
may be caused. If a problem arises, this must be taken up 
with the drawing office and after decision the whole procedure 
repeated. This system means a greater pressure on the Sur- 
veyor than ever before, as any interruption of the work now 
has a far greater effect than formerly. 

Surveys on new construction are now normally arranged at 
certain definte stages during the building time, e.g. when a 
section leaves the fabrication shop, when the main units are 
ready for erection and when the work in the tanks has been 
completed. The work must, of course, also be watched at 
intermediate stages. 


Protection of steel work 


Blast cleaning and protection of plate surfaces with shop 
primer is the first operation carried out on material when it 
enters the production line. Final painting of the hull is one 
of the last. According to the Rules, the requirements regard- 
ing protection of steel work are ‘“‘at least two coats of paint” 
and “millscale to be removed from the external steel plating”. 
It is further recommended that “shot blasting, pickling or 
other equally effective means be employed for this latter pur- 
pose.” These statements give little support for a Surveyor 
trying to make recommendations regarding a modern plate 
cleaning and painting plant. 

When special paints are used in order to qualify for the 
notation “corrosion control”, or to obtain extended docking 
intervals beyond normal Rule requirements, then a high stan- 
dard of surface preparation is required. In these cases, not 
only the film thickness and the conditions during the applica- 
ion, but also the grade of surface cleaning of the plating must 
be considered as Rule requirements. 

A reference book for surface preparation was issued a few 
years ago by the Swedish Standard Association, named “Rust 
grades for steel surface and preparation grades prior to pro- 
lective coating”, and in this work can be found the exact 
appearance of the surface in accordance with the various 
grades. Today surface preparation is normally specified in 
accordance with this book. A usual requirement is grade SA24 
before the application of shop primer if epoxy paint or similar 
is to be used. The reference pictures are in colour on trans- 
parent film and are of very high class. With this guide no 
difference of opinion need arise between the parties involved. 

As regards shop primer, various types have been tested, but 
few are actually approved and used. Two tests must be 
passed. The National Authorities must approve it for use with 
welding without causing poisonous gas and the Society must 
approve it for not affecting the strength of the weld. 


Cold flanging of plates and forming of sections 


Under cold weather conditions, these operations may lead 
to failures. Cracks may occur, particularly in plates which 
have been shot blasted prior to working. Cold flanging of 
thick plates often results in surface fissures, which are norm- 
ally ground off, but sometimes more serious fractures appear 
which must be repaired by welding. If a complete crack 
appears the plate is normally rejected. A local practice when 
dealing with A-quality has been to accept an inner radius of 
not less than one point five times the thickness of the material, 
and twice the thickness if shot blasting has been carried out. 
This is a modest recommendation and gives no guarantee for 


a trouble-free operation. The Instructions to Surveyors recom- 
mend a minimum radius of 15 times the thickness for E- 
quality steel being cold rolled. 


Edge preparation 


This preparation is carried out in several different ways, 
the most common being: — 


1. Shearing 
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Machine flame cutting 
3. Machining 
The mechanical defects which can be caused by shearing are 
well known and easy to detect. Most of the edge preparation 
in the big yard is, however, today carried out by numerically 
controlled flame cutters. With flame cutting the plate edge 
obtained should be uniform and free of slag before subse- 
quent welding takes place. 

The backside of the welds can be opened up for a sealing 
run in several ways, such as: — 
1. Manual chipping 
2. Flame cutting 
3. Use of a carbon clectrode and compressed air (Arc Air 

Method). 

The use of a carbon electrode for making backrun grooves 
can lead to carbonised steel points and special care should 
be taken when used for higher grades of steel (see Fig. 6). 
In particular, all slag must be removed as otherwise the weld 
material will be carbonised and sensitive to cracks. 


FIG. 6 


Micro structure showing carbonisation with fractures after 
edge preparation with carbon electrode/compressed air. 


Fairing 

Due to distortion caused by welding, fairing is a necessary 
operation during fabrication. This distortion must be kept 
under control, in the first instance by using the right welding 
sequence. The maximum amount of buckling which can be 
left unfaired is a much discussed question. It is obvious that 
this distortion must be considered in relation to the stresses 


likely to occur in service, also to the thickness of plating and 
the spacing between stiffeners. 

The following has been used as a guide in the case of 
internal structure in large tankers: — 


1. Distortion less than 9 mm can be considered acceptable 
where spacing of stiffeners is about 800-1000 mm. 
Distortion less than 12 mm can be considered acceptable 
where stiffeners are spaced two frame spaces apart (wash 
bulkheads). 

If in addition to the above distortion there is also waviness 
of the structure between stiffening members, additional 
stiffening is normally required. 

Bottom girders below bulkhead webs to be specially con- 
sidered. 


4. 


No doubt more specific instructions would be useful in dealing 
with this important question. 

Fairing by heating, when the plastic deformation of the 
plate material is used to obtain shrinkage effect, is allowed 
subject to the following observations : — 


|. The material is not to be heated to a temperature exceed- 
ing 650/700° C. Temperatures above this range up to 
900/950° C. will give none or very little shrinkage effect, 
and if this latter limit is exceeded, magnifying of grain size, 
hardening of material and reduction of strength is likely to 
occur. 


2. Hammering will add mechanical force to the force from 
plastic deformation, but careless treatment may end with 
a fracture. 

3. The use of wedges, bolts, etc., is allowed, provided they 
are used with care. 

4. Quenching with water is allowed only for stemplates, etc., 


where complete temperature control is provided. 


An actual case illustrating item four may be of interest. In 
a fruit carrier some girders for flush ‘tween deck hatches were 
found to have been subjected to fairing by heating and 
quenching with water. The builders would not agree to 
destructive tests and therefore identical test sections were 
made and treated in the same way as the ordinary sections. 
The parts which had been quenched from 900° C were found 
to be partly martensitic in structure, but due to the favourable 
effect of residual heat, the hardness did not exceed HV 10 
(Vickers with a load of 10 kg) 300 kg/mm2?. When opening 
up the cargo holds after the refrigeration balance test, how- 
ever, 28 fractures were found in the girders. In the first year 
of service eight more fractures occurred, this time severe. It 
is not certain that the fractures were entirely due to the rough 
treatment during fairing, as bad design and the use of ordinary 
A-quality steel in association with low temperatures played a 
part, but no doubt the fairing contributed. 


3.3.2 Shipyard conditions 

The expression “shipyard conditions” is specified for 
certain tests, the intention being, of course, that the test 
conditions should conform with the actual conditions under 
which the work is eventually carried out. 

In the early days of welding, much of the work was carried 
out manually in the open air and erection was done plate by 
plate on the building berth. In those days “shipyard condi- 
tions” simply meant building outdoors, exposed to any weather 
condition. Today most of the work in a yard is carried out in 


clean, dry and heated shops designed for the purpose, and 
only a limited part of the work is subject to low temperatures, 
rain, snow and wind. The expression “shipyard conditions” 
has been criticised in Sweden as being vague, and it must be 
admitted that a better criterion for working conditions could 
be given. However, if account is taken of the fact that, today 
each yard works under its own special conditions and that 
tests are carried out under these special conditions, varying 
in each individual case, then the expression “ship yard condi- 
tions” seems adequately specified. 

A question often heard is, at what temperature must out- 
door welding in the yard be stopped. About 30 years ago 
temperatures around +5°C were considered very low for 
welding in a shipyard, but today welding is carried out at 
—15°C with apparently satisfactory results. It is not the 
temperature, which is of greatest importance for the quality 
of the final weld, it is the precautions taken by the yard to 
avoid the negative effects of sudden chilling. It is also obvious 
that, for instance, electro slag welding cannot be compared 
with manual welding in the vertical downward direction. The 
cooling speed, when welding at low temperature, with other 
types of electrode than extra-low hydrogen, must be prevented 
from becoming so fast that brittleness of the weld occurs, due 
to the hydrogen content of the melted material not being 
sufficiently diffused, or more or less untempered martensite 
being formed. A high carbon or manganese content and thick 
parent material increases the problem. Higher tensile steel in 
particular, but also D and E quality steel, require more care- 
ful treatment during welding operations than grade A steel. 
Preheating of the material, and completion of the weld 
including backrun at the same time, may be necessary require- 
ments. Also the choice of electrode material is of greater 
importance. Welding can be carried out at lower temperatures 
with low hydrogen type electrodes than with rutile electrodes. 

A particular warning must be given here regarding the use 
of electrodes for vertical welding in the downward direction 
in cold weather, especially in the case of single runs. Even at 
room temperature this type of welding gives a very high 
hardening effect, due to the fast speed and subsequent small 
heat input. 

Under bad weather conditions parts being welded must be 
free from rain or snow, and melting snow must be prevented 
from running into the newly welded seam. Windscreens must 
be used in windy weather. 


3.3.3 Workmanship 


When a damage has occurred it is important to find out the 
reason for it, in order to prevent repetition of the trouble. 
Sometimes the cause can be directly attributed to bad work- 
manship. In other cases poor material or bad design is respon- 
sible. 

It is impossible for a Surveyor to check every weld in a 
ship, and even if all the welders engaged have passed a per- 
formance test, which is not always the case, this is no guaran- 
tee for a good job. The Rule requirement for skilled super- 
vision is therefore realistic and important. 

Workmanship has improved considerably since the time 
welding was first introduced into shipbuilding. Today mis- 
alignment is seldom found, and the welder who tries to fill a 
gap with an electrode will immediately find himself without 
a job. The requirements regarding sizes and forms of insert 
plates are well known and adhered to. 


significance of defects and fix maximum limits for them. The 
acceptability of defects, taking the stresses of the construction 
Into consideration, is an important matter, and this will be 
referred to later. 
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Starting point of the brittle fracture described in Fig. 8 (seen 
from below). 


Permissible gaps and shapes of butts and fillet welds 


Fic. 7 The maximum permissible gap in butt and fillet welds is a 
controversial matter often subject to dispute. The tolerances 
given in Table II are those generally accepted here, but it is 
to be understood that each case is to be specially considered 
by the local Surveyor and approved by him. 

The shape of a fillet weld varies with the type of electrode 
and the welding position used, but the throat thickness as well 
as the leg length of the final weld must, of course, be within 
Rule requirements. The most reliable electrodes, those of the 
low hydrogen type, unfortunately give a shape which may be 
unsuitable from fatigue point of view in certain constructions. 
Some typical shapes of good and bad welds are shown in 
Fig. 14. 

In the case of vertical welding it is easy to see by the shape, 
in which direction the welding has been carried out. A weld 
laid in the downward direction gives a better shape, whereas 
a weld laid in the upward direction will have a rougher sur- 
face, but from strength point of view be more reliable. 


Fractured corner in upper deck of a refrigerated cargo liner 

(coaming removed). A radiused part between hatch side girder 

and hatch end beam has been welded up, top end having the 
same radius as the deck plating. 


Insert plates 


Insert plates are sometimes necessary because of too wide 
a welding gap, as seen in Table II. Insert plates of thicker 
material may also be necessary to reduce stress concentrations 
at such places as hatch corners or other discontinuities. The 
Fic. 8 following precautions should be taken: — 


1. Where the difference in thickness between the insert and 
the adjacent plating is greater than 3 mm, the edge of the 
insert should be chamfered to a taper of at least 1 in 3. 


Starting point of a brittle fracture extending from side to side 
in the ‘tween deck of a refrigerated ship. A hole for a pipe 
through the deck has been filled in with a small round insert 


plate without sealing weld. A flat bar is welded on top. The 2- Where the corners are in line with seams of plating the 

material is ordinary A quality steel. Bad design, poor work- butt weld should be done first and the seam second passing 
manship, wrong quality and hard service conditions caused the butt weld by approximately 100 mm. 

this fracture. 3. Where the corners are not in line with seams of plating 

they should be made with a radius as large as possible. If 

Moreover, today there is a more realistic view of workman- only a small radius can be arranged then the plating out- 

ship, and no one any longer talks about complete freedom side the radius should be preheated to reduce the welding 

'rom defects. The question today is how to determine the stresses. 
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TABLE II 
Procedure adopted at various welding gaps. 


Gap mm Normally accepted procedure 


a> 15mm or 2/3t Plating to be cropped and renewed with a piece not less 
than 300 mm wide. 


15mm or 2/3t>a> 10 


A backing bar to be tackwelded to the plate in way of 

_ the gap. The edge of one plate to be built up with welding 
until the gap is normal, then the plates to be connected 
in the normal manner. Finally, the backing bar to be 
removed and that side of the joint made good. 


10>a>40 _ The edge to be built up and dressed. The plates not to be 
connected until the gap is reduced to 4 mm. 


40>a>0 Gap considered normal. No precautions. 


“ 
4 _Preheating ———_s-4 


yy ni 


t max equal to or less than 3mm a min approximately 130° be 


A. Weld overfill in buttwelds 


ny 
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Acceptable forms of insert plates. 


Rutile electrode Basic coated electrode 


, 


Defects in welds 


A more severe defect can obviously be tolerated in a part 
of the structure in which the stress level is low, than in a part 
where the stress is high. When talking about weld defects a 
Surveyor’s experience is his main guide and, of course, a good 
N knowledge of the stresses in the various parts of a ship is a 
great help. 
Proposals for standards for weld defects were presented in 
the “Second Conference on the Significance of Defects in 
SS SY ‘ \ Welds”, held in London in May, 1968. In this connection it 
is of interest to study how the initiation of fractures at a given 
temperature depends on the size of flaw and the nominal 
stress. Figure 11, giving this relation, is quoted from Welding 
Fic. 14 Research Council Bulletin No. 88, 1963. 


Typical shapes of welds. 


B. Shapes of fillet welds 
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The relationship between length of fracture and temperature 
for the propagation of fractures. 


During inspection work in the yard a Surveyor now has the 
help of non-destructive methods, particularly radiography. 
The I.L.W. Collection of Reference Radiographs of Welds 
gives guidance regarding the interpretation of radiographs and 
a comparison of the weld defects. This collection does not, of 
course, comment on the importance of the weld defects in 
relation to the strength of the structure. 

The radiographs in the collection are divided into five 
groups according to the number and types of defects as given 
in Table III. 

As seen in Fig. 11 rather small defects in a highly stressed 
welded structure may lead to damage, especially when the 
material is in the brittle range, whilst corresponding defects 
may be neglected in the ductile range. It is well known that 
winter voyages in the North Atlantic have caused many 
Serious fractures. 

: It is interesting to see how Table III has been used in the 
Swedish Constructional Welding Code, where the grade of 
the X-ray required is determined according to the type of 
Stress in the structure and whether the load is dynamic or 
Static. Furthermore, some of the defects accepted in a certain 


group have been deleted by the Swedish welding code for 
certain types of welds. 

If the requirements given in Table IV are applied to the 
hull structure of a ship, we find that the transverse butts in a 
welded deck and bottom require full X-ray inspection and 
that the X-ray grade is not to be less than blue. Most other 
welds require only partial X-ray inspection with a grade not 
less than green, with some types of defects excluded. Today 
up to say 700 films for a 200,000 tons tanker, and 500 films 
for a 70,000 tons tanker, are taken during construction. It 
has been worked out that a 70,000 tons tanker has about 
365,000 metres of welding. The amount of weld being X-rayed 
is thus less than 0-1 per cent, which is much less than would 
be needed to comply with the above requirements. The radio- 
graphy as used in shipbuilding can therefore not be considered 
a control of the product, but merely a check on the welding 
operators. However, experience with the present extent of 
X-ray examination has been good. The transverse butts in the 
hull structure at deck and bottom are treated specially during 
construction. Very often multi-run technique is used, even 
where two-run technique is acceptable to the Society. 


TABLE III 


Relative importance of weld defects according to the I.1.W. 
Collection of Reference Radiographs of Welds. 
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Group Definition 


Black (5) A homogeneous weld or a weld with a few small scattered 
gas cavities. 


Very slight imperfections as regards homogeneity in the 
form of one or more of the following defects : — 


Blue (4) (a) gas cavities 


(b) slag inclusions 
(c) undercut 


Slight imperfections as regards homogeneity in the form 
of one or more of the following defects: — 


(a) gas cavities 
feces (b) slag inclusions 
(c) undercut 
(d) incomplete penetration 


Marked imperfections as regards homogeneity in the 
form of one or more of the following defects: — 


(a) gas cavities 

Brown (2) (b) slag inclusions 

(c) undercut 

(d) incomplete penetration 
(e) lack of fusion 


Gross imperfections as regards homogeneity in the form 
of one or more of the following defects: — 

(a) gas cavities 

(b) slag inclusions 

Red (1) (c) undercut 

(d) incomplete penetration 

(e) lack of fusion 

(f) cracks 
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TABLE IV 


Compulsory radiography as used in the Swedish Constructional Welding Code. 


Stresses Scope of inspection X-ray grade 
I oad ‘ x 
Kind Size Full Partial 4 3 
Tensile stress 0,8 ow X X 
Transverse weld aS on x x (2) 


Jynamic 
Dy ss Other stresses or 


combination of x (1) xX (2) 
stresses 
> 0,8 cw x x (3) 


‘ Tensile stress 
Static 


Transverse weld <0,8 ow x (1) x 


ow =permissible stress for the type of joint. 


(1) The scope of partial inspection is decided in each specific 
case partly according to the importance of the weld as a 
constructional member and partly with regard to diffi- 
culties in making the weld. 

(2) Surface defects, incomplete penetration and slag lines are 
not permissible. 

(3) Single films with grade 3 (green) may be approved by the 
inspector in consultation with the design engineer. 


The defects mentioned in the welding code are: Other defects which are easy to discover by visible inspection 


“ . are. 
Gas cavities 


Slag inclusions 
Undercut 

Incomplete penetration 
Lack of fusion 

Cracks. 


7. Excessive weld overfill 

8. Arc strikes. 

Finally, there is a “weld defect” which cannot be discovered 
by non-destructive testing methods, namely: 


° 


). Residual stresses. 
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X-ray film showing porosity after welding with damp 
electrodes 
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GAS CAVITIES are considered the most harmless of the above 
defects. The use of damp electrodes, however, can cause 
warm-holes giving an unacceptable weld (see Fig. 12). 

SLAG INCLUSIONS may appear in various forms and are 
often found in the junction of seams. They may initiate a 
fracture if they are left unrepaired in a stressed construction. 
Slag lines are especially common in horizontal seams in 
vertical plates, i.e. manual welds between units after erection. 

UNDERCUTTING is often neglected, but many fatigue frac- 
tures start in very slight undercutting. The double bottom 
construction, especially below auxiliary diesel engines, is a 
part where this defect may cause trouble. 

INCOMPLETE PENETRATION is normally cut out and re-welded, 
but short pieces are sometimes considered acceptable. In one 
particular case a considerable length of incomplete penetra- 
tion was found in fabricated deck beams, consisting of an 
angle bar and a plate joined together by deep penetration 
welding. After careful checking of the stresses it was decided 
to leave the defect unrepaired. 

LACK OF FUSION is very likely to cause a fracture if left 
unrepaired and is not accepted. An untrained welder will 
produce “cold shut” with certain types of welding, such as 
vertical welding in the downward direction or short are weld- 
ing with CO,-equipment in certain directions. 

CRACKS are the most serious of all defects in welds and 
must always be repaired. They can be caused by many differ- 
ent reasons as seen in Table V, quoted from a paper by S. 
Lundin. 

HoT CRACKS running in the middle of the weld in both butt 
and fillet welds are particularly common where rutile elec- 
trodes are used. 

ARC CRATER cracks are caused by incorrect finishing when 
an electrode is used up, and are easily discovered by X-ray. 

SHRINKAGE CRACKS may occur where a weld is rejected and 
re-welding takes place more than once (see Fig. 13). 

There is reason to believe that UNDERBEAD CRACKS are more 
common than generally realised. 
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Shrinkage fracture caused by repeated re-welding after 
rejection of previous welds. 
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It is often an owner’s request that all damage caused by 
removal of temporary lugs for erection, or staging, shall be 
repaired by welding. In order to satisfy the owner’s hull 
inspector, repairs are sometimes made with electrodes giving 
a smooth surface but which, due to high hydrogen content, 
are unsuitable. TOE CRACKS (fatigue cracks at the toe of the 
weld depending on shock load) are probably the most com- 
mon type of fracture found in a ship and appear after some 
time in service and are dealt with by the Surveyors dealing 
with repairs. 

EXCESSIVE WELD OVERFILL is often considered harmless and 
in the early days of welding it was even considered to give 
additional strength to the weld. The introduction of higher 
tensile steels has drawn attention to weld overfill, as this 
defect may be a cause of fatigue fractures. Not only the 
height of the overfill, but also the angle between the weld and 
the parent metal is important (see Fig. 14a). 

ARC STRIKES are common defects often neglected. The 
material is hardened in way of the strike and this may lead 
to serious cracking. It must be made clear to the welders that 
this type of defect will not be tolerated (see Fig. 16). 
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Brittle fracture in stringer strake and sheerstrake. The fracture 
has stopped at the crack arrester fitted for that purpose. 


RESIDUAL STRESSES due to welding are sometimes very 
high, and when added to service stresses may result in a 
failure of the structure. Some years ago the residual stresses 
in some ships built at Eriksberg to LR class were measured. 
The stresses were measured on berth, afloat and after some 
time in service. The residual stresses were initially found to 
be very high, but after some time in service were, not un- 
expectedly, found to be much lower. Such stresses can be kept 


TABLE V 


Crack formation in the welding of unalloyed and low-alloyed steels 
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Starting point for the fracture shown in Fig. 15 at an arc 
strike. 


low, in the first instance, by correct welding sequence. As 
stated before, residual stresses will be increased by repeated 
cutting out and re-welding of the same seam. 

To the above mentioned weld defects can also be added 
another “defect”, namely the electro-potential difference be- 
tween the weld and adjacent plating, sometimes causing severe 
corrosion damage. However, this reaction can only start 
where the plating and weld are uncoated and immersed in 
salt water. This is sometimes the case in ships making voyages 
in icy waters, when paintwork is severely damaged by the 
ice. In this connection ordinary A quality plating and ordinary 
basic coated electrodes form an unlucky combination. The 
Surveyor dealing with new construction is not likely to see 
the result of this type of chemical reaction but may, by 
influencing the choice of welding electrode, prevent it from 
occurring at a later date. 


4. CONCLUSION 


The constructional rules give the scantlings of the different 
members of a ship, determined on the basis of the static and 
dynamic loads in conjunction with a factor of safety. The 
supervision that these rules are adhered to is an important 
part of the local Surveyor’s duty. 

It is equally important to check that the Rules, with regard 
to detail design, shipyard conditions, workmanship, etc., are 
followed, as the future functional stability of the ships will, 
to a high degree, depend on these matters, to which no safety 
factor can be set. 

We know that the number of damages occurring from 
failures due to bad detail design, incorrect fabrication tech- 
nique, poor workmanship, etc., are greater although, gener- 
ally, not so serious as those occurring due to deficiency of 
scantlings. This emphasises the necessity for a correct survey 
during construction, but it also indicates the importance of 
giving the local Surveyor support in various respects in his 
work. 


In Sweden there is a close contact between the local Sur- 
veyors posted in different districts and also between these 
Surveyors and the plan approval Surveyors and advice and 
guidance can always be obtained when wanted. 
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APPENDIX I 


Organisation of the Swedish shipbuilding industry 


1. The Swedish shipyards are members of the Swedish Ship- 
builders’ Association. At present there are 17 member 
firms, some of them very small. 


2. There are three main groups of shipyards. Within these 
groups co-operation takes very different forms. Only one 
shipyard of importance, AB Lindholmens Varv, does not 
have economic co-operation with another shipyard. 

3. The three main groups are formed as follows: — 


ib) 


IL.1 


11.2 


ILI 


Eriksbergs Mekaniska Verkstads AB., Gothenburg. 
Output 1968 10 ships of 473,340 tons dwt. 
Biggest ship built in 1968 96,600 tons dwt. tanker 
Number of workers 3,200 

Number of white collar workers 1,100 
Considerable repair work is also carried out. 


Uddevallavarvet AB., Uddevalla. 
Output 1968 7 ships of 253,140 tons dwt. 
Biggest ship built in 1968 

72,600 tons dwt. O.B.O. carrier 
Number of workers 2,250 
Number of white collar workers 650 
The Swedish State and Eriksberg have an agreement 
about the running of Uddevallavarvet and orders are 
taken through Eriksberg. 


AB Gotaverken, Gothenburg. 
(a) The Arendal Yard. 
Newbuilding yard with two graving docks for 
ships up to 250,000 tons dwt. 
(b) The G6taverken Yard. 
Mainly repair work and building of prefabricated 
units for the Arendal Yard. 
Output 1968 9 ships of 704,250 tons dwt. 
Biggest ship built in 1968 120,300 tons dwt. tanker 
Number of workers 4,000 
Number of white collar workers 1,700 


Oresundsvarvet AB., Landskrona. 

Output 1968 6 ships of 159,100 tons dwt. 
Biggest ship built in 1968 27,300 tons dwt. bulk carrier 
Number of workers 1,850 

Number of white collar workers 500 


The Oresundsvarvet must be considered as a sister yard 
to Gotaverken. 


Kockums Mekaniska Verkstads AB., Malmé. 

Building in one large graving dock capable of taking 
ships up to 500,000 tons dwt. 

Output 1968 7 ships of 165,160 tons dwt. 
Biggest ship built in 1968 27,450 tons dwt. bulk carrier 
Number of workers 3,500 

Number of white collar workers 1,600 


111.2 


ILl.3 


AB Halsingborgs Varv, Halsingborg. 

A small yard previously engaged in repair work and 
small newbuildings. Today working as sub-contractor 
for Kockums, also manufacturing special equipment, 
particularly deck machinery. 

Karlskronavarvet AB., Karlskrona. 

A very old navy yard, now acting as an independent 
firm with certain business agreements with Kockums. 
Manufacturing details such as sternframes, rudders, 
prefabricated units, etc. 


4. AB. Lindholmens Varv, Gothenburg. 


Output 1968 

Biggest ship built in 1968 
Number of workers 
Number of white collar workers 


5 ships of 69,300 tons dwt. 
18,085 tons dwt. tanker 
1,150 
450 


APPENDIX II 


Organisations set up to serve the shipping industry 


Lc 


IIT. 


IV. 


THE SWEDISH SHIPBUILDING STANDARD CENTRE, 
GOTHENBURG. 

Co-ordinates existing shipyard standards and defines and 
develops new ones. 

THE SWEDISH SHIPBUILDERS’ COMPUTING CENTRE, 
GOTHENBURG. 


Handles activities in the computer field. 
THE SWEDISH SHIP RESEARCH FOUNDATION, 
GOTHENBURG. 
Scientific research and investigation of technical and 
techno-economic questions. 
THE SWEDISH STATE SHIPBUILDING EXPERIMENTAL TANK, 
GOTHENBURG. 
This establishment covers the field of ship hydro- 
dynamics, resistance, propulsion, cavitation, sea-keeping 
and manceuvrability. 
FIRMS OWNED BY 
INTERESTED BODIES. 
V.l Associated Cargo Gear AB (ASCA), established 
by: — 
Eriksbergs Mekaniska Verkstads AB, 
AB Gotaverken, 
Kockums Mekaniska Verkstads AB 
to specialise in cargo-handling equipment, in- 
cluding hatch-covers. 
United Diesel AB (UDAB), established by: — 
Eriksbergs Mekanska Verkstads AB, 
AB GoOtaverken, 
Kockums Mekaniska Verkstads AB, 
NOHAB, 
to specialise in diesel engine development and 
fabrication. 
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Discussion on Mr. O. Nilsson’s Paper 


SOME NOTES ON THE HULL SURVEY OF NEW CONSTRUCTION 
IN SWEDEN 


Mr. C. J. JENSEN 


Mr. Chairman, Mr. Nilsson, Gentlemen. 


It gives me particular pleasure to be here tonight to open 
this discussion on Mr. Nilsson’s paper, as our friendship goes 
back to the time I took up duty in Sweden in 1957. 

The very rapid changes in shipbuilding techniques call for 
considerable ingenuity on the part of the Surveyors to keep 
pace with the shipyards and to satisfy both them and the 
owners that they are getting good service and good ships. 
With the high degree of organisation in the shipyards in 
Sweden, as elsewhere nowadays, Surveyors must reorganise 
their inspection methods and timetables to suit. At the begin- 
ning of this decade, Gétaverken introduced a very compre- 
hensive line production scheme in their new yard at Arendal, 
and I would be very interested to learn from Mr. Nilsson how 
their original plans for this production fared. No doubt they 
have had to alter their system to meet new techniques which 
have come into operation since 1963, when I left Sweden, 
such as buying-in plates already shot blasted and primed. 
At that time Gétaverken presented us with their production 
timetable which allowed only about 20 weeks from design to 
completion out of which, they pointed out, they had to allow 
an unacceptably lengthy period of six weeks for approval of 
plans. This put our Surveyors very much on their mettle and 
I would like to know how our Plans Approval Department in 
Gotherburg managed to satisfy Gétaverken in cutting down 
plan approval time. 

Mr. Nilsson has mentioned that changes in the yard have 
required considerable interchangeability of Surveyors. As I 
see it this means that because of the peaks of production 
which occur in different localities, the Surveyors could very 
well be overwhelmed locally by work from time to time. How 
have the Surveyors in Sweden managed to meet this situation? 
Have they found it easy to transfer Surveyors for long or 
short periods from one port to another? This must surely 
create staffing problems and also, I should imagine, more 
expense. 

Mr. Nilsson has mentioned that some prefabrication work 
is farmed out to other firms or shipyards. I would be inter- 
ested to learn the size of these prefabricated parts and what 
sort of outside firms are involved. 

Referring to workmanship, Mr. Nilsson states that mis- 
alignment is seldom found. I assume he refers to the pre- 
fabrication of units in the yard. How does this work out 
where parts have been fabricated elsewhere? Do the Surveyors 
find the same high standards when units are bought-in? 

I have already mentioned Gotaverken and the new shipyard 
at Arendal. Eriksberg was always an interesting yard to me 
also. They built the first of the large graving docks in Sweden 
at that time in the early 1960's, and my recollection is that 
their dock was suitable for a maximum size of tanker of 
about 90,000 tons, but now Mr. Nilsson tells us that the dock 
can accommodate tankers of up to 400,000 tons. How did they 
achieve this and what alterations were necessary? To com- 
plete Appendix I, perhaps Mr. Nilsson could include the 


largest size of ship possible in this yard, as he has done for 
the others. 

One or two technical points: Fairing by heating—when I 
first read Mr. Nilsson’s notes, and he talks on page 10 about 
heating material up to 650-700° C, I thought that rather high, 
but on looking up the latest result of tests, and some of these 
were carried out by Shell for their own information, I find 
this self-same figure reported there, so I can only compliment 
Mr. Nilsson on being very up-to-date although I should 
imagine that 50° C one way or the other is not only difficult 
to detect in shipyard conditions, but also not very critical. 
However, there is general agreement that local heating over 
650 or 700°C has detrimental effects on the mechanical 
properties, particularly notch toughness. Mr. Nilsson has not 
made any differentiation as to the qualities of the material 
intended to be faired, but so far as I can gather, temperatures 
up to this range can be tolerated on grades D and E plating 
as well as grade A. Not only that, but it could also be toler- 
ated on the higher tensile steel currently in use in Sweden 
where the carbon equivalent is not over ‘41. So far, also, 
there does not appear to be any evidence that temperatures 
up to this range are unsuitable for some of the other higher 
tensile steels up to about -45 carbon equivalent. 

The statement on page 10 of the paper that temperatures 
above 700°C and up to 950°C will give no, or very little, 
shrinkage effect may have to be treated with some reserve as 
obviously the more heat that is applied the more this will 
penetrate into the plate and spread around and lead to greater 
residual stress on cooling. 

In the same paragraph Mr. Nilsson refers to fairing by 
heating and quenching. If the temperature is raised to 800- 
900° C, i.e. about red heat, the material should be allowed to 
cool down to 650° C before quenching. Unless carefully con- 
trolled, the practice of heating and quenching can be detri- 
mental to the mechanical properties of the material. At the 
same time it can be said that where the flame is applied for a 
short time only the volume of material affected will be small 
and confined to a thin surface layer, and the overall effect on 
the plate through the thickness is probably insignificant. 

There is another point Mr. Nilsson mentioned, and this is 
the temperatures down to which welding can safely be carried 
out—he mentions —15° C. This horrified me when I went to 
Sweden at first but it’s like everything else, you can break 
one of the rules sometimes but you can’t break all the rules 
all the time, and it is obvious that in Sweden they take other 
precautions and one of the primary ones is that material 
should be preheated, perhaps not so much in order to raise the 
temperature at the beginning of the welding but to remove frost 
and dampness, the presence of which will lead to cracking. 

One other small point: with the advent of large tankers in 
the early 1960's, Swedish builders were looking for more con- 
venient means of testing tanks as an alternative to hydraulic 
testing, and one builder suggested that air testing with, instead 
of soapy water, a solution rather like bubble gum, be used. 
The idea was that leaks would be revealed by the presence of 
large bubbles under air pressure. Can Mr. Nilsson tell us if 
anything came of this idea? 


Mr. N. FLENSBURG (Gothenburg) 


May I first congratulate Mr. Nilsson for his very good 
paper. I know that it has taken a very long time to collect all 
the information and he has had to write it, and rewrite it 
several times and the result is really very good. 

With regard to Appendix I the three groups of yards 
endeavour to build long series of ships. Single orders such as 
passenger ships are of little interest, but Kockums have 
specialised in LPG and LNG tankers. 

Examples of these long series are the eleven Gotaverken 
Arendal 227,000 tons dwt. tankers, which are being built to 
class with four classification societies. The seven Kockums 
210,000 tons dwt. and six 250,000 tons dwt. tankers, also the 
six Eriksberg 150,000 tons dwt. OBO carriers of which ships 
a good proportion will be classed with our Society. 

For ease of production the builders today aim to build all 
the ships in a series identical. If they are convinced that an 
amendment made on the plans by one classification society is 
justified, this amendment will be incorporated on all the new 
building in the series. 


Loe 
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Swedish ship yards are not subsidised by the Government 
as are the shipbuilding industries in most other countries. 
Swedish builders have to give credit to ship owners for their 
new buildings at a rate of about 6 per cent but have to 
borrow this money on the open market at a rate of about 11 
per cent. In spite of this their order book is very full, at 
present 5:3 million tons gross, which means work for three 
years ahead. 

Competition with Det Norske Veritas is very hard in 
Sweden and it must be admitted that this is stimulating and 
keeps us all alert. 

The quality standard of the Surveyors dealing with hull 
survey must be maintained at a very high level. It is certain, 
that the level required will be still higher in the future and in 
this respect it has been most stimulating to read Mr. Knowles’, 
Mr. Venner’s, Mr. Stoot’s and Mr. Swiatecki’s recent L.R.S.A. 
papers. May I just add that we in Sweden in our activities are 
highly dependent on the efficiency of the RATAS and ship 
plans departments, and we are convinced that further money 
spent on research and increase of the personnel resources of 
these departments will have a favourable effect with regard 
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Showing this new flat section shop. 


The plates are moved by roller conveyors. No turning of the plates, therefore no heavy 


overhead cranes. 


to our competition with Det Norske Veritas. From the Out- 
door Surveyors’ point of view this is particularly applicable to 
the ship development department. 

The workmanship standard is generally high in the plate, 
welding and preassembly shops, also in the shops where the 
flat sections are assembled together to form major “cubic” 
hull sections. On the other hand, there are often alignment 
troubles when the large sections are assembled in the building 
dock. There is a tendency for the plate edges to be forced 
together to fit. Initial distortion in the plating of transverses 
and webs of large tankers is also a problem. The time avail- 
able for assembly in the building dock is limited, two to three 
months only, and this affects the manner in which this mis- 
alignment can be rectified. 

We have a similar problem with regard to the lengthening 
of existing ships. The workmanship of the new parallel part 
amidships is generally satisfactory, but problems of alignment 
again arise when inserting the new section in the repair dock. 

Prefabricated parts of the ship’s structure are, to a large 
extent, manufactured at sub-contractors and the three big 
yards are becoming assembly shops. To cut down the peaks 
and keep delivery on time, it is often necessary to use sub- 
contractors’ personnel working at the yard. These workers 
are not of the same quality as the ordinary yard workers, 
which is a problem for the Surveyors. 

A great amount of plates and sections intended for 
Gétaverken/ Arendal and Eriksberg are now cut to exact size, 
edge prepared, shotblasted and often shop primed, and drain- 
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Showing the principles of the Gétaverken/Arendal F.C.B. 

method. Air hose with internal pressure. Water-cooled copper 

channel. Prior to welding the vee is filled with weld grit and 
the flux is fitted on top. 


holes cut in the longitudinals, at the Swedish steelworks. This 
means that survey has to be made at the steelworks, resulting 
in additional work for the steel testing Surveyor. 

Automatic one-side welding has been tested at various 
Swedish yards, but only at Gétaverken/ Arendal is the method 
used in full-scale production. 

This yard has a new flat section shop designed as per the 
assembly line method, where flat bottom, side, deck and bulk- 
head plates are welded together by one-side welding and sub- 
sequently the longitudinals attached by automatic welding. 

All plates and profiles brought into this shop are cut and 
prepared in advance by the steelworks, as mentioned before. 
In each 227,000 tons dwt. tanker this means about 10,000 tons 
of material. 

The one-sided welding is carried out as per the FCB, i.e. 
flux copper backing method. The plates are located with the 
weld joint over a copper channel which is filled with welding 
powder. The plate edges are kept in position by magnets. 
Once the weld is complete, the copper channel is lowered to 
a position in which the slag is removed and a new charge of 
powder applied. 

The Gotaverken/ Arendal one-side welding has not been 
free from trouble. There have been transverse cracks, hot 
cracks, piping and pores in the welds, but most of the trouble 
is now overcome. Their trouble today is that the plate edges 
are not straight and the gap width varies due to heat distor- 
tion. The amount of repair is 5-10 per cent of the weld length 
and is greater for thin than for thick plates. In higher tensile 
steel they have difficulties in obtaining the impact values 
required by us, and they envy the Japanese yards for their 
good results. 

The Author has raised an interesting subject under the 
heading Fairing. The guidance figures for distortion were 
made up a few years ago when the buckling problem of large 
tankers came into the spotlight. The figures were only con- 
sidered as temporary. Ship Surveyors in Sweden dealing with 
the construction of large tankers are today often involved in 
questions regarding allowed tolerances with regards to fairness, 
gaps between plates, etc., and it would be of value if a code 
of practice was made up in order to obtain a uniform toler- 
ance standard in the various shipbuilding countries. The 
importance of gaps is easily understood for a fillet weld con- 
nection. Say that the fillet weld required and laid is 4 mm 
and the actual gap which cannot be seen is 2 mm. This means 
that the real throat thickness is only 2°5 mm. 

Some Swedish yards have now realised how important it is 
to have standard tolerances for various connections, i.e. those 
made in the shop and those made in the building dock. Con- 
trol departments are gradually being built up but they are 
small so far, and not of the same importance as those in 
Japanese shipyards today. 

Mr. Nilsson’s paper will no doubt be very useful for the 
Ship Surveyor as a guide especially until part 2A of Instruc- 
tions to Surveyors dealing with hull surveys during construc- 
tion, has been revised. 


Fic. 3 


Showing the one-side welding automat. 14 fixed stations where the welding is carried out. The welding is carried out in two 

runs, of which the problems arise in the first run. This run is now laid in tandem, the 6 mm electrode is immediately 

followed by a 3 mm deep penetration electrode, which remelts the upper part of the first run where the porosity due to 
hydrogen and piping is found. Notice the man carrying out supersonic examination of the weld. 
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Showing the automatic fillet welding of the longitudinals. Two electrodes in tandem each side. Notice the repair of the weld. 


Mr. J. M. BATES 


Mr. Nilsson makes an almost apologetic reference to Statu- 
tory Surveys on page 7, but the point he makes is a valid one 
and can be treated as being outside the scope of the paper 
only if the latter is regarded as dealing solely with structures. 

In the widest possible sense the structural survey, however 
essential it may be, represents only a part of the requirements 
of the International Conventions for the Safety of Life at Sea. 
This work is almost invariably left in the hands of the Classi- 
fication Societies. Other Surveys such as Load Line, Passenger 
Safety, Safety Equipment, Cargo Gear, and Crew Accom- 
modation are sometimes dealt with by the National Adminis- 
trations themselves, although much of this work is delegated 
to Classification Societies depending on the approach of the 
Government of the country whose flag a particular ship is 
flying. 

The same considerations apply to the approval of intact 
stability, or the damaged stability of passenger ships and of 
some types of cargo ships, or to the measurement of tonnage. 

We are acutely conscious of the problem raised by the 
reduction in erection time made possible by modern methods 
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of construction and Mr. Nilsson is perhaps fortunate in that, 
in addition to the normal structural survey, he apparently had 
to deal only with surveys for the assignment of Load Lines. 
His task would be much more difficult if, for instance, his 
next ship was to be built for Liberian or Greek flag in which 
case he would also have to cope with all the other surveys 
already mentioned. 

However, in order to achieve the rapid erection time quoted 
in the paper, which depends on the assembly of large pre- 
fabricated units, the design and arrangements of the ship must 
be settled to the smallest detail by the builders as confirmed 
by the proportion of “white collar’ workers in relation to the 
total personnel available in the main shipyards given in 
Appendix I of the paper. It should be possible therefore to 
collect most of the data necessary for the preparation of free- 
board reports before erection actually commences. 

Another difficulty which faces the Outdoor Surveyor is that 
of national interpretations of the Load Line Regulations. It 
can be said that in the young life of the 1966 Load Line 
Convention more varying interpretations have emerged than 
were experienced after 35 years of the applications of the 
1930 Convention in spite of the efforts of the Classification 


Societies towards achieving uniformity in its use. These inter- 
pretations will be detailed in a paper dealing with the new 
Convention which is to be presented to the Staff Association 
next January. It often happens that on receipt of a Rpt. Cll 
it is found that some of the arrangements made on a ship in 
good faith, do not, however, comply with some particular 
national requirement, and the International Conventions 
Department in London has no alternative but to ask for full 
compliance with such requirements. As the Rpt. Cll arrives 
inevitably at a date close to the completion of the ship, any 
request for alterations is bound to be unwelcome and can 
cause embarrassment and even friction. It is important, there- 
fore, that approval of all freeboard items be obtained well in 
advance to avoid situations which could become unpleasant 
to all parties concerned. To this effect builders should be 
induced to prepare a plan on which could be shown all items 
affecting the assignment of load lines at an early stage of 
design or prefabrication. Such a plan would be of consider- 
able help to the Surveyor himself in preparing his report and 
could even be accepted, duly corrected and verified, as an 
integral part of the Report. 

This brings us to the setting-up of shipbuilding standards 
mentioned in Appendix IT. There is no doubt that the Swedish 
Shipbuilding Standard Centre performs an excellent service to 
the national industry and that the standards produced will be 
approved by the Swedish Administration. However, a note of 
warning must be given: although these standards will obvi- 
ously be accepted when applied to ships flying the Swedish 
Flag, they might not satisfy the requirements of some other 
Administration as explained earlier. 

Finally, it is noted in Appendix I that the proportion of 
“white collar” workers to the total personnel employed in 
shipyards is very high, about 24 per cent. How many of these 
“white collar” workers are technicians against administrators? 

Mr. Nilsson must be thanked for presenting a very interest- 


ing paper. 


Mr. T. M. G. JOBLING (London Outport) 


Mr. Chairman, Mr. Nilsson, Lady and Gentlemen. 


! want to thank you for a very interesting paper on ship- 
building in Sweden, which gives a graphic picture of the 
Outport Surveyor’s duties there, but also, I think, it illustrates 
the nature and complexities of Outport Surveyor’s duties 
generally, wherever they may be stationed. The only criticism 
I would have of the paper itself is that one or two points have 
been mentioned more or less in passing which, once having 
been mentioned, could have done with a little elaboration. I 
will come to them as I am going through the paper. 

Now to come to the paper itself. On page 4 I see that you 
Swedish Surveyors appear to be fortunate in that the ship- 
yards in your area are well-equipped with laboratory research 
equipment and do not appear to be averse to using it. But 
could the Author tell us exactly what were the outcomes of 
the tests on the bracketless connections, what designs were 
tested, and which of the designs proved to be the best. On 
page 7 mention is made of holes drilled in the upper deck 
of tankers when staging, etc. Now this, I think, could be very 
interesting because staging of tankers for periodical surveys 
appears to be a major problem and if a satisfactory solution 
has been found, I think general publicity of the details would 
be beneficial. 


I have every sympathy with the Author on difficulties which 
arise due to the speed of modern shipbuilding methods, 
namely the time available for the preparation of Load Line 
reports and taking of measurements on board. Ten weeks 
total building time certainly does not allow much time for the 
work on the ship and the writing of the Cll report. However, 
have the Swedish Surveyors ever been involved in Tonnage 
measurements under these circumstances? These I found even 
more time consuming than freeboard, and we had difficulties 
on ships much smaller than the modern mammoth tankers, 
with a building time of five-and-a-half to six months. Could 
the Author tell us whether he and his colleagues have done 
such surveys, how they managed, and if the shipyards furnish 
any assistance? 

On page 8, plate defects are mentioned. I was pleased to see 
that in Sweden the use of the word “lamination” is no longer 
used to describe small surface defects. This is a word that has 
been widely misused over recent years and I personally experi- 
enced great trouble in Denmark due to a particular Owner’s 
(not Danish) representatives classifying every surface defect 
as a lamination and under the terms of the contract demand- 
ing new plates where these were found. As all the plates had 
been previously shot blasted, quite a number of these 
blemishes had become visible. Many hours were subsequently 
spent in ultrasonic testing (of practically the whole bottom 
plating) and interminable discussions before the matter was 
finally settled to mutual satisfaction. 

Could the Author, however, give any figures of the incidence 
of surface defects found, grouped, say, as to plate grades, 
thicknesses, types of defects, etc.? 

In pages 9 and 10 the Author mentions acceptable distor- 
tions. [am afraid I am not fully in agreement with Mr. Nilsson 
on this point although I realise this is a very debatable subject. 
It appears that the standard varies greatly from one port to 
another, one Surveyor to another, and even one country to 
another. This is also dependent upon the shipyard standards 
and there is no doubt that some yards will take much more 
time and trouble to ensure a fair job than others. 

My personal opinion is that to lay down permissible degrees 
of imperfections of workmanship—be it distortions, welding, 
or any other operation—could be dangerous. One is apt to 
find that the lower end of the scale becomes the norm, and 
the upper end fades from sight. 

If one aims for the “bull” of the target it is much more 
likely that a reasonable score will be attained than if one aims 
for the ‘outer’ (when one may miss the target altogether). 

I will most likely be open to much criticism over this point, 
especially as we live in such enlightened and permissive days, 
but I remain a staunch believer in quality. 

With regard to Table II (welding gaps), second paragraph— 
the backing bar. Here I would omit No. 2 and recommend a 
jump from 1 to 3. I do not care for backing bars in these 
circumstances having suffered one or two unfortunate experi- 
ences, when fractures were found subsequent to their use and 
at a stage when rectification was difficult. 

Referring to page 16, figure 15, I was relieved to hear that 
the ship illustrated was built in the ’40’s. I am sure that apart 
from the fracture caused by the arc strike there are many 
other potential fractures in the area shown. 

This paper illustrates clearly the nature and complexity of 
some of the problems which the Outdoor Surveyor must face 
in the course of his daily work and also stresses the importance 
of the Surveyors’ being properly equipped with knowledge and 
experience before they are sent out into the field. We are 


fortunate in having Surveyors of the high calibre of Mr. 
Nilsson and his colleagues in Sweden, for the reputation of 
the Society is largely measured by the capability and bearing 
of the “man on the spot”. 

I wish to thank Mr. Nilsson again for a most interesting 


paper. 
Mr. J. R. G. SMITH 


As the Author says in his introduction, production methods 
and the types of ships built have changed considerably in 
recent years. This situation has caused the need for a paper 
of this type to be written. The Author is to be congratulated 
on taking the initiative in this respect, and in finding the time 
and energy to compile the paper he has read to us tonight. I 
hope the paper will stimulate detailed contributions from all 
the major shipbuilding outports. 

The difficulty in producing a paper of this nature is, no 
doubt, what to leave out. It is with this problem clearly under- 
stood then, that I would make one small criticism. To my 
mind the most important aspect of modern shipbuilding tech- 
nology is the rapid increase in the number of automatic and 
semi-automatic welding techniques. I am, therefore, a little 
disappointed to find this particular aspect confined to a single 
sentence at the bottom of page 2. Would it be possible for the 
Author to expand on this (not necessarily tonight). A more 
detailed list of techniques in use in Sweden perhaps, along 
with a brief synopsis of each process. Where it is used in the 
ship structure, what special difficulties were encountered 
initially in practise and what measures were necessary to 
overcome them. Also what special effect the prevailing climatic 
conditions have on these techniques. 

I would, in fact, like to see a World Forum on this subject, 
a collective paper contributed to by all the major shipbuilding 
outports, if only to ensure a consistent approach by the 
Society to each separate welding process, but making due 
allowance for local techniques and workmanship, and of 
course climatic conditions. 

Having said this, then, I am very pleased to see that the 
Author has grappled with the thorny problem of acceptance 
limits of distortion, permissible gaps, and shapes of butt and 
fillet welds, etc. As time goes on more and more National 
Authorities and individual yards will be laying down their 
own standards as the concept of quality control extends itself 
in shipbuilding. 

The Society will be asked to accept such proposed standards 
and we should be in a position to assist in their prepara- 
tion and not just say yea or nay on completion. Again then 
a collection of world experience and opinion is necessary. 
There is no reason why we could not approve such standards, 
provided it is made clear that these standards are for general 
guidance only and are subject to an overriding decision by 
the Surveyor on the spot, at the Surveyor’s discretion. This is 
to take into account the varying importance of any defect in 
relation to its position in the ship. Viz.: 

(a) High stress position or otherwise. 

(b) The actual working position, whether a downhand or 

overhead weld, etc. 

Also, of course, whether the skills of the local work force 
are compatible with the standards envisaged. Only the Sur- 
veyor on the spot can judge this. 

I would suggest that for the Society to be in a position 
to assist in the preparation and overseeing of such yard 
standards, a comprehensive feed back system is required as 


regards surveys of new construction. I do not think the 
existing Rpt. F.E.1 is in itself, sufficient for this. I would, 
therefore, at the risk of incurring the wrath of my outside 
colleagues, like to see the following two reports introduced, 
in addition to the existing First Entry. 

1. A Report in the form of answers to a detailed Question- 
naire, providing complete information on the shipyard, 
its building plant and techniques. This would take some 
time in its initial preparation but thereafter would simply 
require to be kept up-to-date. Such a Report would be 
submitted before the construction of each ship com- 
menced, and would become a part of that ship’s records. 
A brief description of defects and difficulties found dur- 
ing construction and how same were remedied, together 
with comments on yard practise and control systems, 
and the general standards of same. This Report would 
be largely made up of Journal extracts as thought neces- 
sary by the Surveyor, and would be submitted with the 
First Entry Report. 

It is thought also that a plan is necessary, showing where 
the various automatic and semi-automatic welding procedures 
have in fact been used in the ship structure. In the event of a 
later Report 8 reporting fractured welding, it is essential to 
know the details of that welding. 

The eventual build up of data by such detailed feed back 
method would be invaluable. It would also assist in a con- 
tinuity of records at each individual shipyard, and would 
enable a smooth takeover by any Surveyor at any time. 

I would like to hear the Author’s views on these thoughts, 
and would like also to repeat my thanks to him for this very 
interesting and very necessary paper. 


nN 


Mr. D. GRAY 


I hope you will excuse a non-naval architect speaking at 
such a meeting. I know nothing of naval architecture and 
less than nothing of the work of a Ship Surveyor in an out- 
port, but there is one area of the paper which puzzles me. 

With reference to page 4, the last sentence of the paragraph 
on “The Use of Computers”; also page 8, clause 3.31. Both 
of these statements imply that the fabrication of the struc- 
tural items is carried out at a very fast pace today as com- 
pared with a few years ago. There are such statements as, 
“there must be sufficient Surveyors available to take care of 
the survey work” and “little interference with operations can 
be tolerated”. This attitude I quite understand but it is the 
method of carrying out the survey which puzzles me. Without 
doubt, speed of fabrication will increase in the future and due 
to the increased capital investment to produce such increased 
production rate even less interference will be tolerated in the 
future. Must the number of Surveyors be increased as speed 
of production rises? 

What the Author is saying, in effect, is that today he can 
no longer do the same sort of work as he did some years ago. 
If this is true, then it is probable that in a few years time the 
Outport Surveyor may not be able to carry out the same sort 
of work that he does today. 

I ask this question in all seriousness and in innocence of 
naval architecture and ship survey work. 

It will be very difficult to increase the number of Ship 
Surveyors to keep pace with increased rates of production. 
This is true from the point of view of the limited amount of 
technical manpower available in any one country, if for no 


other reason. Is it not possible to alter the nature of the 
Surveyor’s work so that he spends his time examining the 
methods of fabrication, seeing that the shipbuilder’s system of 
quality control is adequate and efficient and leaving final 
inspection and survey of completed production components 
to the staff of the shipbuilder. Such a change in employment 
for the Surveyor would mean that increased rate of produc- 
tion would not necessarily mean an increase in surveying staff 
with associated increased survey fees. 


Mr. R. J. C. DOBSON 


I would like to join the previous speakers in congratulating 
Mr. Nilsson on his very pleasing paper. I don’t mean to be 
unkind when I say that Mr. Nilsson’s paper is very much a 
“tombola”. Any one can take a particular section out of it, 
play around with it, be happy with it and write another paper 
around that particular topic. 

For instance, with Mr. Jensen, I was rather surprised at the 
low temperatures (—15° C) at which welding is still allowed 
in Sweden. When working in a shipyard, I used to stop work 
on any Lloyd’s ship on the stocks, long before such low tem- 
peratures were reached. I remember one day in particular 
when under these very severe climatic conditions a loud bang 
was heard. Storming out of the office, putting on padded 
clothing as I went along, I met the forman welder on his way 
to me. I still remember the relief I felt when he calmed me 
down by saying: “It is not any of your ships’. I was told that 
some welding had been carried out on the tunnel top of a 
ship not building to our Class. Although the welding was in a 
very inconspicuous place, the fracture it caused had travelled 
down the side of the tunnel, continued into the double bottom 
top and right across to the ship’s side, finally coming to rest 
in the bilge plate. 

There is one particular item in Mr. Nilsson’s paper I would 
like to latch onto and that is the topic of residual stress men- 
tioned at the bottom of page 16. It is an item which a number 
of us are apparently scared of. However, similar to welding 
at low temperatures, I believe it is true to say that, in modera- 
tion, residual stresses are not as dangerous as most of us 
think and in some cases can be positively helpful. 

Residual stresses are those stresses which remain in a body 
after external loads have been removed and it follows, there- 
fore, that residual stresses must be balanced within the body 
itself. This means that if in any part of the body the residual 
stresses are tensile, there must be at least one other part at 
which these stresses are compressive. The residual stresses 
caused by welding are produced by plastic flow and this means 
that almost invariably at some point the body is strained 
beyond its elastic limit or yield point. As a corollary of this 
statement it is interesting to note that when residual stresses 
are high, it is an indication that the material is capable of 
standing heavy loads without fracturing. We see, therefore, 
that residual stress cannot be regarded as causing fracture, 
but rather that it is the result of nor fracturing. It is true that 
when fracture does occur, the stored energy of which residual 
stress is a component, is released and can contribute to the 
formation of fracture in its early stages. 

It is generally believed that when a body, in which residual 
stress exists, is loaded externally, the new stresses in this body 
arising from the external load are simply added to the residual 
stresses. However, in view of the fact that all residual stress 
systems are self-balanced, super position is not  straight- 
forward. 
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In Fig. 5 a pattern is shown of a residual stress system in 
a plate immediately after welding. The tensile stress at the 
centre of the weld in the longitudinal direction has reached 
the yield point and is balanced by the compressive stress 
towards the plate edge. On loading the plate the centre of the 
weld starts to yield and will throw its load on the adjacent 
material and this will continue until the internal stress has 
balanced the external load. On releasing the load the final 
residual stress pattern has changed and the stress values are 
considerably reduced. The phenomena of a reduction in 
residual stress is also remarked on by Mr. Nilsson himself, 
and he paraphrases his statement by “It is not surprising’, but 
the Author has not in fact explained why it is not surprising. 

How residual stress may be helpful was shown in a series 
of tests which were carried out in Sweden by Selander e7.al. 
The test pieces consisted of plates, welded together as shown 
in Fig. 6. Plate I consisted of grade A Lloyd’s steel while 
plates II were either grades D or E steel. These test plates were 
subjected, in a hydraulic press, to a 3-point load, at various 
low temperatures, until fracture occurred. The load was 
applied at the centre of the weld in line with the fabricated 
notch in plate I. Almost invariably the fractures started at the 
fabricated notch, crossed over into the weld between plates II 
and then veered off, finally settling down for a path away 
from, and approximately parallel to, the weld. The fracture 
surfaces showed that the centre of the fractures was running 
4 to 5 mm from the underside of the plates and the stress 
condition in that position of the plate therefore decided 
the course of the fractures. The several components of the 
stress in that part of the test piece have also been shown in 
Fig. 6 for the transverse direction (x-axis) as well as the longi- 
tudinal direction (y-axis). It should be pointed out that the 
stress pattern due to bending is, of course, only valid when the 
maximum bending stress is smaller than or equal to the yield 
stress, but at temperatures below the transition temperature 
of plate I, fractures will start as soon as the yield stress for 
the plate has been reached (brittle fracture). The residual 
stress oy reaches the yield stress at the centre of the weld and 
since the yield stress of weld metal is considerably greater 
than that of the parent plate, the oy max. will be greater than 
ox Max. 
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For propagation, a brittle fracture requires a certain energy 
level at the crack front. This energy is derived from the elastic 
strain field existing in a body, which will be relaxed in pace 
with the growth of the crack. A brittle fracture will, therefore, 
extend in the direction which will release the maximum 
amount of energy. For a plane two-axial stress field Carlsson 
gives the following formula: — 


ae ‘+ A) ay? (ay? ox") sin’ B 
in which : — 
/\ w=elastic energy released on increasing the crack 
length by an amount /\ a 
2a=length of crack 
C,=material constant which includes the Poisson 
ratio, etc. 
oy and ox=main stresses 
@=the angle between the direction of the fracture 
and the x-axis. 


From this formula it can be seen that provided ay is greater 
than ox, the released energy is maximum for @=O, i.e. the 
fracture tends to run in the direction of the x-axis. If ox is 
greater than oy, the released energy is maximum for @=90° 
and the fracture tends to propagate in the y-direction. 

The above formula applies to slow fracture growth, and 
dynamic effects as well as local conditions around the fracture 
tip will result in a certain inertia, before a fracture will run 
in the direction anticipated. 

It is very easy to draw wrong conclusions from test results. 
Nevertheless, I believe it is possible to conclude from these 
test results that under certain ambient conditions and under 
certain loadings, the residual stresses may help to protect the 
weld by deflecting a fracture away from it. 
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Mr. P. PALOYANNIDIS (London Outport) 


The Author is to be congratulated for a very interesting 
paper, especially for the younger Surveyors who have not had 
the opportunity to visit Sweden. 

It is hoped that Surveyors in other countries will be en- 
couraged to write similar papers. 

I would like to ask the Author two general questions, about 
the stress indicators shown on pages 3 and 4. 


(1) Are these instruments indicating actual stresses and bend- 
ing moments or calculated ones? 


(2) It was determined by the 1966 Load Line Convention that 
“the master of every new ship is to be supplied with suffi- 
cient information, in an approved form, to enable him to 
arrange for the loading and ballasting of his ship in such 
a way as to avoid unacceptable stresses in the ship’s struc- 
tUKes 

Are these instruments considered “sufficient information in 
an approved form”, and, if not, has there been any move by 
the manufacturers to have them approved as such? 


Written contributions:— 


Mr. O. M. CLEMMETSEN 


I would like to congratulate the Author on a very com- 
prehensive paper dealing with the work of surveys of new 
constructions. His plan of dividing the surveys into design, 
material and fabrication aspects has enabled him to deal with 
this type of survey in a very logical manner. 


MATERIAL 


Reference is made on page 2 to a number of welding tech- 
niques which are not yet included in the Rules, but I can 
assure the Author that approval procedures for all the pro- 
cesses are already in existence and can be obtained on request. 
Furthermore, work is proceeding on revision of the Rules for 
approval of electrodes to cover these cases. 


FABRICATION 


One frequently sees references to the maximum crane capa- 
city for lifting large prefabricated units. In this instance a 
figure of 800 tons is given for Kockums. I feel it would be 
of equal interest, however, to know the weight of the largest 
subsection which goes into a prefabricated unit of 800 tons, 
and hope the Author can supply this, and also state what it 
would consist of, e.g. side shell unit. I notice that sub- 
assemblies are often made by separate contractors and would 
be interested to know what is the maximum distance such 
units have been transported by sea and by land, and what the 
units consisted of. 


SHIPYARD PROCEDURES 


On the question of the use of computers for controlling 
flame cutters, etc., has it been found that these new techniques 
produce less faults than the old ones, or do faults still occur 
due to human error in the input? 

As regards standardisation of equipment items, I notice that 
there is a large amount of work being done on this in Sweden. 
Could the Author state whether these standards fit in with any 
ISO concepts? 

The question of tank testing is a subject on which we fre- 
quently receive correspondence in Head Office. I notice that 
a structural test is witnessed from the bottom of adjacent 
tanks using searchlights. What is the Author’s opinion of such 
a method—it would appear that any minor cracks which 
occur or develop as a result of a structural test would not be 
seen by such methods. 

On the question of plate tolerances, I feel one must attempt 
to relate the minus tolerances on individual plates to the total 


loss of area which would occur if all plates in a transverse 
line on the bottom, for instance, were found to be on the 
minus tolerance limit. 

On the subject of protection of steelwork, it is realised that 
the Rule recommendations do not give much support to the 
Surveyor for making recommendations regarding plate quality 
for subsequent painting, but in the field of corrosion control 
in association with reduced scantlings more stringent require- 
ments are laid down in order to achieve the results from the 
paint. 

The Rules as printed apply to shipyards which are both 
well-equipped and poorly equipped in the matter of plate 
cleaning equipment, and it does not therefore appear to be 
practicable to insist on a high standard of preparation when 
reduced scantlings are not to be approved. 

The paragraph on shop primers needs clarification—does 
the Author mean that although many primers passed the 
Society’s approval tests, few of these are used in a shipyard, 
or that many are subjected to the tests but do not pass them? 

Under the section marked “Cold flanging of plates and 
forming of sections”, I think it should be mentioned that the 
recommendation in D 511 of the Rules for a minimum radius 
of 15 times the thickness for E quality steel refers to radiused 
gunwales and not to flange plate stiffeners or flange brackets. 

On the question of edge preparation, I should like to know 
whether it is the practise to grind the edges of higher tensile 
steel longitudinals, etc., to remove heat affected zones. 

Under the section on fairing, could the Author explain the 
difference between the distortion mentioned under items 1 and 
2 and that mentioned under item 3, as all appear to relate to 
distortion between stiffening members. 

On the question of heating to remove shrinkage, hammering 
would, I should have thought, stretched the material, whereas 
the intention would be to shrink it and, for this reason alone, 
hammering would be undesirable. 


Mr. K. D. NAYLER 


My queries mainly concern Table V on page 17 of the 
paper, in which reference is made to “Hydrogen Shrinkage 
Cracks” and “Ageing Cracks’. I have never previously en- 
countered the term “Hydrogen Shrinkage Crack” and IT would 
be obliged if Mr. Nilsson could supply a fuller explanation 
of this defect, as it may only be an alternative name used in 
Sweden for “Underbead Cracks”. If, however, it is not, I 
would be pleased to hear how it is caused and what precau- 
tions are taken to avoid it. 

In addition, I am unable to understand how high phos- 
phorus contents act as a contributory cause of “Ageing 
Cracks” and would again appreciate a fuller explanation. 

Finally, in connection with the section on shipyard condi- 
tions (page 10), I would mention that I recently attended a 
lecture concerning the problems encountered in welding pres- 
sure vessels in the Netherlands, at which it was stressed that 
increases in wind velocity have a much greater effect on in- 
creasing the cooling rate of the assembly being welded than 
reductions in the ambient temperature. I would therefore be 
interested to learn if any investigations have been carried out 
in Sweden to determine the effects of wind velocity on the 
quality of welds produced in the open air. 


AUTHOR’S REPLY 


To Mr. JENSEN 


In my opinion the Arendal yard was a great success from 
the technical point of view. Ships could be built better than 
before, at a higher speed and for a lower price. It was a 
perfect example of good planning. The many different parts 
forming the production line were, however, dimensioned on 
the assumption that 100,000 tons ships were the largest likely 
to be built. However, today, ships of more than twice the 
original estimated size are built at an even higher production 
speed. This is possible thanks to certain modifications to the 
original system. A new automatic welding shop for panels has 
been added, the material ordered from the steelworks is, to a 
certain extent, prepared for welding, cut to exact size, shot- 
blasted and primered. Hull sections of various sizes built out- 
side the yard are brought into the production line at certain 
stages. All these innovations have made production of larger 
ships possible, but nothing can be done with the graving docks 
and assembly hall which are narrow for today’s sizes and 
therefore Mr. Jensen’s question can be answered like this: 
As long as the original premises held the yard functioned 
perfectly. With today’s larger ships it has been possible to 
maintain and even increase output but this has necessitated 
some changes in the production system and led to certain 
difficulties, which are hard to overcome. 

I am probably not the right man to answer the question as 
to whether the Plan Approval Department in Gothenburg 
manages to satisfy the yards with regard to approved plans, 
but I can assure you that good co-operation exists between 
this department and corresponding departments in the yards. 
When the material-ordering schedule is endangered due to 
plans not having been approved the yard notifies the plan 
approval department people who then put in extra work to 
get the most important plans returned. Sometimes, however, 
the material lists have been sent away unapproved and even- 
tual alterations afterwards are always subject to discussions. 
The fact that many ships are sisters to previous new buildings 
helps, of course, to ensure early approval dates. Another thing 
affecting approval time is that due to the increased size of 
ships and sophisticated methods of calculation many of the 
main plans must be approved in London, where the Structural 
Analysis Department checks the scantlings. It is interesting to 
note that, as the hull form and also the various constructional 
details are computer programmed today, an amended shape 
causes the yard considerable trouble in reprogramming where- 
as an amendment in thickness is not of the same importance 
as, in this case, only the material list must be altered. 

The interchangeability of Surveyors is today common in 
Sweden when possible, but of course costs a lot of money. It 
is, however, a necessary development and it also gives the 
Surveyors concerned a wider experience. 

There are at present ten Ship Surveyors in Sweden engaged 
on new construction and repairs in their districts. Fig. 7 shows 
the launched tonnage in Sweden over the last 30 years. It is 
easy to understand that when the Society has ships under 
construction in all the main yards at the same time there can 
be no possibilities for interchangeability but everyone must 
carry his own burdens. 

Traditionally, rudders and sternframes are often made by 
sub-contractors. Steel hatch covers are also normally bought 
from specialist suppliers. One yard orders the double bottom 
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and deck sections for dry cargo ships from sub-contractors. 
These sub-contractors can be minor shipyards but are often 
constructional firms with no direct connection with ship- 
building. These sub-contractors are usually well recognised 
firms. The weight of the sections is normally moderate, i.e. 
below 50 tons, but occasionally higher. 

Sometimes large sections are launched, say, for instance, at 
Stockholm and towed direct to Gothenburg. Recently we read 
in our newspapers that a large centre tank section for a 
200,000 tons tanker to be built on the Norwegian west coast 
had come adrift in the Atlantic when towed from Copen- 


hagen, so this is not entirely a Swedish problem. If I am right 
a Norwegian yard has ordered large tanker sections to be 
built in Canada and transported to Norway where the hull is 
to be assembled. These movements are not absolutely risk free 
operations. A fore peak section for one of my new buildings 
is now resting some 200 feet down below the surface of the 
water between Uddevalla and Gothenburg. I have also wit- 
nessed a prefabricated section of a ship being brought into 
Malm6 harbour whilst under tow from Stockholm to Gothen- 
burg, being nearly sunk due to bad weather. These cases 
emphasize the necessity to have full control over the sub- 
contractors and towage arrangements. 

The question of re-alignment has already been answered by 
Mr. Flensburg in his contribution, and I can just underline 
that today’s alignment troubles are in the building dock where 
sections are joined. It is not a big problem. Since the yard is 
most anxious to maintain production speed much effort is put 
into having the big units fully measured before they are taken 
to the dock. The main difficulties, of course, normally arise at 
the fore and aft ends of the hulls. The yards using pro- 
grammed hull form use this program also for building up the 
sections. Three-dimensional measurement control is a difficult 
but, in my opinion, a fascinating part of shipbuilding. 

There is a simple explanation as to how Messrs. Eriksberg 
can build 400,000 tons ships in a 90,000 tons graving dock. 
This dock was during the preparation of my paper enlarged 
and equipped with a gantry crane with a lifting capacity of 
400 tons. This capacity figure was only recently published and 
this is the reason for the omission. 

Mr. Jensen’s remarks regarding fairing are noted with great 
interest. I can verify that all grades of plates are faired, but 
only for A-steel is it allowed to use quenching with water after- 
wards, and then, as pointed out, only when the plate has cooled 
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Diagram showing sudden increase of grain size above a 

certain critical temperature for an Al-treated CMn-Steel. 

(T. Norén: “Weld Technological Aspects on Welded Con- 
structions”.—Oxelésunds Steelbook.) 


down below 650° C. The most dangerous effect of fairing I 
suppose is the magnifying of grain size causing, as mentioned 
by Mr. Jensen, reduction in notch toughness. Fig. 8, quoted 
from Mr. Norén, shows this effect for the niobium treated 
HT-steel we have in Sweden. Mr. Jensen questions my state- 
ment that the range between 700 and up to 950 will give no, or 
little, shrinkage effect. 

When we look at the problem practically I think Mr. Jensen’s 
remarks are valid and that the more heat the better shrinkage 
effect. No shrinkage effect will be obtained before the tem- 
perature is so low that the material has a yield strength. Fair- 
ing is also a matter of where the heat input is placed, and very 
common is a Finnish system, believed to be patented, con- 
sisting of a fish-bone like pattern which shows good results 
with a minimum heat input. The real problem with fairing is 
to measure the temperature accurately. It takes some time to 
warm up a thick plate and with a torch it is very easy to reach 
melting temperature on the surface before the plate has 
started to become red. This will lead to a local reduction of 
impact strength. It depends on the position of the melted 
material whether it is dangerous or not, but surely it is no 
longer in accordance with the specification of the steel and 
therefore not acceptable. 

I expected discussion on welding at low temperatures, and 
I am glad of Mr. Jensen’s comments. His statement that: 
“You can break one of the rules sometimes but you can’t 
break all the rules all the time” is very true. With the type of 
steel and the type of electrodes we had a few years ago we 
seemed to get away with most things. I quote from M. J. 
Turner’s article in Shipping No. 11, 1969, regarding ship 
repairing: “. . . welds are often made over rusty, greasy, wet 
and otherwise unsatisfactory surfaces. On ordinary mild steel 
these processes cope adequately with this situation. The same 
liberties cannot be taken with other materials”. 

The figure given by me, —15°C, is followed and even 
exceeded in all yards in Sweden, but against this I would like 
to say that certain steels cannot even in the middle of the 
summer be welded without preheating in certain positions in 
spite of a low carbon equivalent. There is one thing I would 
like to point out with regard to winter welding. Provided the 
plate is properly heated before the welding, not only the frost 
and dampness are removed, which, as stated by Mr. Jensen, 
are the worst things we can get, but also the effect of the 
ambient temperature is removed and none of the welding 
rules are, in fact, neglected. 

Soapy water testing came late to Sweden, and other solu- 
tions were suggested, which were believed to be easier (and 
less expensive) but I am glad that I have never tested a tank 
with bubble gum, or anything like it. 


To Mr. FLENSBURG 


I thank Mr. Flensburg for his contribution adding useful 
information to the paper. Mr. Flensburg’s comments give the 
answer to some of the questions put forward by other con- 
tributors. I will only remark upon a few of the points raised. 

The present financial situation of the Swedish yards has 
become a political question. As the yards do not accept any 
interference in their management by the Swedish Government 
no economic help has been granted except for guarantees for 
the necessary loans to owners, but, as mentioned by Mr. 
Flensburg, the yards must pay a high interest rate on their 
own loans. Many yards managed to save some money in the 
years after the war, and this money has now made it possible 
to build up a modern industry capable of competing with 


successful yards abroad. I suppose, however, that in the long 
run the shareholders cannot accept to see their profits used 
for covering losses on the capital market. 

The situation with sub-contractors’ personnel working at 


the yards side by side with ordinary shipyard workers is 
unique. The sometimes unskilled workers from the sub- 
contractors have better pay and also taxfree subsistence is 


paid out. This causes problems not only of a technical charac- 
ter. The ship yards have over a number of years worked hard 
to solve this problem, and there are now signs indicating that 
their efforts will be successful. 

The description of the Arendal panel shop is welcomed 
and answers to some extent Mr. Smith’s question regarding 
the welding techniques used in the Swedish yards. This shop 
is the most recent one of its type whilst Kockums built the 
first one. There are some interesting differences, the most 
important one is that the Arendal shop has been built for one- 
sided welding, which was not developed when Kockums’ pane! 
shop was constructed. Kockums have a “tower” for turning 
the sections in order to lay the backrun and Arendal have a 
trench for examining and repairing the one-sided welding. 

I have never quite understood the magic with one-sided 
welding. The Rules talk about multi-run technique and two- 
run technique, so to be logical it would be better to talk 
about one-run technique if this is actually the case. The 
appearance of the backside is, of course, important, particu- 
larly from the fatigue point of view, but does not, in my 
opinion, require any additional testing methods, as visual 
examination is carried out by the local Surveyor. The hot 
cracking in butt welds mentioned by Mr. Flensburg is a 
problem in most yards keeping a high speed of production. 
Welding starts normally in the middle of the plates and con- 
tinues towards the ends. These hot cracks are always found 
in the last foot of the welded seam, which is therefore very 
carefully examined by non-destructing testing methods. Many 
Japanese wire-flux combinations have been tested here but I 
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FIG. 9 


Macrograph of full penetration weld with slag inclusions, 

fractures and lack of fusion. All the welds in a construc- 

tion delivered by sub-contractor were found defective 

although the surface appeared acceptable. The defects 
were detected by ultrasonic examination. 


have never found the results differing remarkably from those 
obtained by European combinations. I can personally, there- 
fore, not find any explanation for the difference between the 
impact test results obtained in Japan and Sweden other than 
the quality of the steel material. 

Mr. Flensburg’s remarks with regard to tolerances, gaps 
and control are dealt with in my answer to Mr. Gray. To 
underline the importance of having a continuous control dur- 
ing the work, either by a control department or otherwise, a 
photo (Fig. 9) showing a defective weld, supposed to be full 
penetration, is reproduced. 


To Mr. BATES 


Mr. Bates makes an interesting remark: “the structural 
survey represents only a part of the requirements of the Inter- 
national Conventions for the Safety of Life at Sea’. This 
means that we Surveyors are also working on behalf of 
National Administrations in the field of classification. 

I am not worried about having the arrangements affecting 
freeboard on new buildings completed correctly and in time 
before delivery. Any delay in this respect is mainly the 
builder’s responsibility. I am more concerned about having 
our certificates ready for handing over at the delivery date. 
It is correct to say that the measurements for the computation 
can be taken from the plans at an early stage, but actual 
measurements must form the final basis for the calculations 
and late corrections may occur when the dimensions are 
verified. 

Different interpretations by various National Administra- 
tions regarding Load Line Regulations cause the Outdoor 
Surveyor trouble, and Mr. Bates detailed presentation of this 
question in his own paper is of great value. However, ship- 
building standards should not be blamed for this condition, 
as the standards have generally been submitted to the Classi- 
fication Societies and approved by them as meeting their 
requirements. 

I regret I cannot give the relationship between technicians 
and administrators. The three largest shipyards in Sweden use 
very different systems in their planning of the work and there- 
fore I think it is not fully correct to count technicians against 
administrators. Furthermore, the technicians, at least those 
of lower grades, are today more and more used for routine 
work of an administrative character, and this applies to all 
yards. 


To Mr. JOBLING 

The purpose of the bracket test shown in Figs. 3 and 4 in 
the paper was, as often is the case, to find a solution accept- 
able to all parties, which is not necessarily the same as to find 
the best construction from technical points of view. 

Three things in particular were investigated, namely : — 


The best size and form of the bracket. 
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Whether it was necessary to continue the vertical web 
face bar downwards with stiffeners on the bottom girder. 
3. Whether the edge reinforcement of the bracket could be 
fitted on one side or had to be on both sides and whether 
it was to be placed on top of the edge or could be a 
straight flat bar just below the edge. 
The results of the investigations were that the original size 
and form were maintained, a vertical stiffener was found 
necessary below the web face bar, and edge reinforcement of 
the bracket was made by two flat bars, welded on each side 


just below the edge of the bracket. The testing methods were 
to some extent pioneer work and were published in the records 
of the Scandinavian Shipbuilding Conference, 1968, at Trond- 
heim in Norway. 

Investigations with a working platform lifted by means of 
wires through holes in the deck of a tanker have been carried 
out in Holland. This is one solution for reaching the overhead 
structure, another one is, of course, to have a rubber boat or 
a raft, but as the centre girder is very deep in a large tanker 
only a small section can be accurately examined by this 
method. A third way of examining the deck plating is to ultra- 
sonic test it from above, but in this case the condition of 
internals and the presence of fractures will not be found. To 
my knowledge overhead staging is only erected today when 
work is to be carried out and not for inspection purposes due 
to the costs involved. I am in full agreement with Mr. Jobling 
here, this is a major problem facing us and we must have the 
solution before the large tankers get old. I don’t think drilled 
holes is a completely satisfactory solution, as I think we need 
somewhere around 2,000 holes for a reasonable examination, 
but as a check before erecting staging it may be enough. 

A practice for dealing with freeboard reports have been 
built up in recent years which suits most modern yards, 
namely : — 


(a) A general arrangement of the ship is required by the 
London freeboard department as soon as available and 
all freeboard items concerning coaming heights, ventila- 
tors and scuppers, etc., marked in for the guidance of the 
local Surveyor. 


The computation form is sent in as soon as all measure- 
ments have been taken on board. 


(b) 


(c) The C.11 report is sent in about four weeks before the 
delivery of the ship when the arrangements should be 
determined and fitting almost completed. 

Lam particularly concerned about point (b), as the computation 

form must sometimes be sent to London before all measure- 

ments are taken. Quite frequently when the measurements are 
taken they differ from the designed dimensions and this may 
result in a revised computation of the freeboard having to be 
made at the last minute. 

I have no personal experience of tonnage measurement in 

a modern yard. Previously in the Gothenburg office an author- 
ised Tonnage Surveyor was temporarily attached for doing 
such surveys. My colleague at Uddevalla, Mr. Malmkvist, has 
recently had some tonnage reports on new building, although 
with more normal building times. He has quoted the follow- 
ing approximate times spent : — 


12 visits @ 4 hours = 48 hours 
20 evenings @ 5 hours for prelimin- 
ary calculations filling in forms and 
summing up =100 ,, 
Checking (by clerical staff) = 1007 5, 
Writing the report (clerical staff) = 40 ,, 
198 hours 


125 hours were “after office” hours, as the daily routine work 
had to go on. Mr. Malmkvist says this work was possible only 
due to very good instructions from Headquarters. The ship- 
yard delivered all plans needed but did not assist in any other 
way. The complete building time was in this case seven 
months, four of which were fitting-out time. The Swedish 
Tonnage Measurement Surveyors are now allowed to take 
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extra work and to use them, or a specialist from London 
would possibly be a solution in cases where the local Surveyor 
is untrained or is pressed for time. 

I have had the same experience as Mr. Jobling with regard 
to the survey of plates. Many unnecessary discussions have 
been held because of plate blemishes, but in my opinion the 
situation has improved considerably today as people now 
seem to have a better knowledge of this problem. The 
remedies are given quite clearly in the Rules. I have been 
unable to find statistical material to answer Mr. Jobling’s 
question about how the defects group as regards plate grades, 
thickness, etc. The experts differ completely in their answers 
and therefore I am sorry I cannot say anything in this respect. 

It is very interesting to hear Mr. Jobling talk about accept- 
able tolerances in various fields of ship building, and as he 
says, we are not in complete agreement with each other. A 
couple of years ago I would have argued like Mr. Jobling, 
and said that a strong Surveyor keeping a constant watch on 
production was the right way to get good workmanship. 
Today I am of the opinion that this is not possible and that 
in modern production no one person alone can ensure good 
workmanship. There are also some important principal 
reasons for my present opinion. The builders are responsible 
for their work and they are entitled to know the standard 
required by the Classification Society. Secondly, and most 
important, is that all involved in shipbuilding must know to 
what standard they shall work to produce a safe construction. 

To keep a high production speed good measurement con- 
trol is necessary to avoid stops for adjusting. In the big yards 
the measurements are recorded in graphical forms, such as 
Gausse curves. These records show the percentage of permis- 
sable tolerances and are continuously checked to keep them 
up to date. Welding gaps are directly related to the effect of 
measurement control. I have never suffered from any trouble 
with backing bars as Mr. Jobling has, but agree that a jump 
from 1 to 3 in Table If could be done. Backing bars are, 
however, used in all shipyards in Sweden, but it is essential to 
avoid connecting the two plates too soon. The first thing is 
to build up a normal welding gap and then to make the 
joining run. 

With regard to plate distortions I am inclined to agree with 
Mr. Jobling. Most distortions are of little or no importance 
for the construction and can therefore be left unfaired. There 
are, however, some important exceptions. One is the bottom 
part of transverse rings in tankers, where initial buckling may 
have a disastrous effect on the construction as a whole, and I 
would very much like to see instructions on this point. The 
other exception is initial buckling in say, for instance, a trans- 
versely framed part of a deck subject to compression. Many 
modern ships of the large opening type have much of the 
longitudinal strength placed in the girders, and distortion in 
connection with transverse framing may cause further buck- 
ling. 

Finally, as regards welds defects, I mentioned in the paper 
how the Swedish Constructional Welding Code use the I.1.W. 
tables for relating weld defects to stresses in the construction. 
At least one classification society has rules in this form. I 
don’t think we can today justify not having written standards 
and rely only on the local Surveyor’s judgement. In my opinion 
the LI.W. tables are a very good basis to work from. 

Many of the photos in the paper were from old ships. My 
purpose in using them was to show some examples of the 
defects I tried to describe in the paper. Fig. 16 is, in fact, the 
only one I have seen for ship-steel where the fatigue pattern 


is shown so Clearly. 

I agree with Mr. Jobling, lots of constructional errors can 
be found in Fig. 15 and as seen it was also considered neces- 
sary at some time to burn a slot in the sheerstrake to act as 
a crack arrester. 

To Mr. SMITH 

In Japan Mr. Smith has been working under conditions 
similar to those in Sweden. With similar experience we have 
reached similar conclusions. 

I state that production methods have changed considerably 
but give very little proof, only general remarks, and Mr. Smith 
wants further details, particularly with regard to the welding 
techniques used. I am fully aware of this deficiency, but find 
myself restricted in what I can say (as no doubt colleagues in 
other countries are) as many yards are restrictive with what 
they allow to be released. 

All Surveyors, however, gain experience on production 
methods and welding techniques all over the world. Some of 
this experience is transferred to Headquarters by means of 
weld procedure test reports. A more complete system would 
be to submit a report on the building techniques used for each 
ship as suggested by Mr. Smith. A second report giving prac- 
tical experience would greatly increase the possibilities for the 
Society to take an active and leading part in this field, and I 
think this is a most valid idea, particularly as it would give an 
increased value to the damage reports. 


To Mr. GRay 

It is correct to say that I really mean that I can no longer 
carry out the same sort of inspection as I did some years ago. 
I am, further, convinced that modern production calls for 
modern inspection and that in the future it will be necessary 
to have new inspection methods for the Surveyors. 

In the paper I have given some hints as to what is done 
here to meet the present situation. I stated with regard to 
plate survey that “the yard’s assistance in identification is 
essential” and with regard to production control that we 
require the yard to have “skilled supervision”. Both these 
statements refer to the fact that the yard is responsible for 
what they produce and therefore should also take part in the 
control. I have also suggested “ a higher interchangeability of 
Surveyors”. The pressure upon Surveyors is not constant but 
varies according to the situation in the yards and I think it 
will be necessary for Surveyors to transfer more frequently 
to the yards where they are most needed. 

The extent and nature of the surveys in a modern yard is a 
much discussed problem among Surveyors. Personally I think 
it is necessary that Surveyors appointed by the Society make 
the final check on production components since we are not 
entirely our own masters, but also acting for National 
Authorities. As stated, it is equally necessary to have full con- 
trol over production before it reaches the final examination 
stage, but here I consider it is possible to try new methods. It 
can, of course, be argued whether we should concentrate on 
checking the yard’s own control system or stick to the present 
survey methods but, as Mr. Gray points out, the latter proce- 
dure is only possible to a certain extent and is already becom- 
ing difficult due to lack of time. 

Another possibility would be to accept certain specified 
control operations carried out by the yard’s own people, 
provided these examinations are covered by written, signed 
reports. As an example of a suitable examination, I would 
mention checking of opened up welds before the backrun is 
laid. Due to lack of time this important survey is today 


normally not done at all! At present we accept reports on 
radiographic and ultrasonic testing, and the difference is small. 
Another classification society has at present three categories 
of Surveyors on different levels, university trained Surveyors, 
Chief Engineers and Weld Inspectors, and the Weld Inspectors 
are mainly concerned with checking the workmanship. This 
system has advantages and disadvantages, but should be seri- 
ously considered with a view to improving, this particular part 
of the survey. 

To summarise, Mr. Gray has drawn attention to a very 
vital problem, which must be solved as soon as possible. I 
think all other Surveyors would share my opinion that we 
should not pretend to be doing a survey which we are not 
actually doing. 


To Mr. Dosson 


| thank Mr. Dobson for his kind opening remarks. The 
paper, which was supposed to reflect my personal opinion on 
our daily duties as Lloyd’s Surveyors, has become what Mr. 
Dobson calls a tombola. Mr. Dobson has himself drawn a 
ticket from this tombola on residual stresses, which is indeed 
a winning one. 

Mr. Dobson’s contribution is penetrating and clear and I 
am thankful for his enlargement on the subject, which it is 
important for a Surveyor to understand. 

As per Mr. Dobson, when there are high residual stresses 
and no fractures occur, this is proof that the material of 
construction is sound. Many attempts have been made to solve 
the complexity of brittle fractures. Whilst, on the theoretical 
side, the discussion is still lively it must be acknowledged with 
relief that the classification societies’ requirements for steels 
having a controlled notch toughness has in fact almost elimi- 
nated fractures from this cause. 

Mr. Dobson shows how the stress pattern in a material can 
affect the direction of a fracture and how the fracture can 
continue as long as stresses and steel properties permit. He 
also mentions the local conditions, which permit a fracture to 
be initiated. This latter is, to my mind, the crux of the matter. 
“The local cond:tion” to initiate a fracture means a weld 
defect of some kind. I have in the paper, and in my answers 
to other contributors, referred to the necessity of relating weld 
defects to the stresses in the construction and, of course, these 
can only be accepted if they are likely not to cause trouble. It 
is logical that we accept lower impact test results on machine 
welds than on manual welds, which are likely to contain more 
defects. 


To Mr. PALOYANNIDIS 


The stresses obtained from the loading instruments approved 
by Lloyd’s Register are calculated stresses. The instruments 
give reading of bending moment and shear force at approxi- 
mately 10 points along the length of the ship for any specified 
loading condition. The points are, of course, chosen where 
the peaks of the curves are expected. The advantage with these 
types of instruments are that the stresses can be checked before 
the cargo is taken on board and the best distribution chosen. 
A few Swedish ships are in fact fitted with instruments giving 
actual stresses. These instruments are useful for collecting 
data, which can be used to verify the calculated results 
obtained by various methods of structural analysis. 

If a stress indicator is supplied to a ship classed with Lloyd’s 
Register it is a requirement that the instrument be checked 
and approved before it is placed on board. As far as Lloyd’s 
Register and National Administrations are concerned a 


checked and approved instrument is considered as an approved 
means of information. It must be noted, however, that accord- 
ing to the Convention the Master must be furnished with a 
lot more data than given by the instrument, and the remain- 
ing information must be given in some other form, normally 
a booklet and here one can refer to Plan Approval letter 
No. 1017 A. 


To Mr. CLEMMETSEN 

Shipyards have developed many different ways of fabrica- 
tion to achieve the same results, the finished ship. Kockums 
have built up a very “clean” system, where the prepared 
material first goes into minor sections, which put together 
form the subsections. These subsections, which can have a 
weight of nearly 200 tons, are put together and create the 
main units in the assembly hall. The main units finally are 
lifted down in the dock by the crane mentioned. The hull is 
divided into “slices”. Each slice consists of a number of main 
units. An example of dividing the ship is seen in Fig. 10. 


3 
iol ee 
| ee 


\ 


ese a a 


1 Double bottom section from side to side 
to upper part of bilge strake, built up by 
three sub sections 


2 Side tank section with shell, longitudinal 
bulkhead and deck at side, built up by 
three subsections 

3. Centre deck sections 
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Sub-contractors deliver small parts, which go into the sub- 
sections. Some of the forward end units are delivered in parts 
by sub-contractors by ship and completed on the dock bottom 
before erection. The after end sections are sometimes built in 
the dock directly by sub-contractors. Problems in connection 
with this system are mentioned in my answers to Mr. Jensen 
and Mr. Flensburg. 

Flame cutting machines with a number of torches are very 
effective and are certainly one of the reasons for the great 
increase in output from the Swedish yards. The computer 
control of these flame cutters has further worked in this 
direction by eliminating manpower and eliminating human 
errors. Before coming to the flame cutters the tapes pass an 
automatic drafting machine in order to have their validity 
checked, and any error will be stopped here. 

In the past there was no co-operation between the ISO 
and the Swedish Shipyard Standard Association. Today the 
Swedish Shipyard Standard Association and the Swedish 
Standard Association are Members of the ISO. All new stan- 
dards laid down will therefore comply with the ISO concepts. 
A revision is going on in order to alter existing standards to fit 


with the relevant standard if one exists. Exchange of informa- 
tion between Swedish, Norwegian and Danish standard organ- 
isations on shipyard equipment is also taking place. 

The present method of testing tanks is the last development 
in a chain where the first was water testing on an unpainted 
surface. The soapy water test takes care of all leakages and 
the structural test which follows is a check on the efficiency 
of the structure. Deficiency of strength will first be observed 
by abnormal deflection of structural members. I have never 
experienced that the additional stress applied to the weld 
during a water test has caused a fracture in the weld. Should 
this happen, however, it will be observed on a dry bulkhead 
due to the leakage. 

Several shop primers were tested by the shipyards them- 
selves, my present shipyard has a record of 26 such testings. 
Some of the shop primers considered acceptable by the ship- 
yards were tested by this Society and, to my knowledge, they 
all passed. Today, however, only one of the originally 
approved shop primers is used. 

I thank Mr. Clemmetsen for pointing out that the minimum 
radius of 15 times the thickness for E quality steel refers only 
to radiused gunwales and not to plate stiffeners or flange 
brackets. I do not know, if I have been particularly unlucky, 
but I have come across a number of fractures caused by cold- 
flanging and am today very suspicious when I see a thick 
flanged construction. 

If an edge is burnt by oxygen burner it is not normal prac- 
tice to grind it, but the worker is supposed to wire brush edges, 
which are to be welded in order to remove slag. Longitudinals 
are generally supplied to size as flat bars. If a backrun in HT- 
steel is opened up by carbon electrode it is common practice 
to have it ground. However, in some yards this is only done if 
asked for by the Surveyor. 

The first two items in the section on fairing relate to precau- 
tions taken when the plate between the stiffeners is distorted. 
In the case of item 3 the stiffeners are also out of line. 

I am in full agreement with Mr. Clemmetsen, hammering 
means stretching the material whilst the heat input shrinks it, 
and hammering must be considered unnecessary and un- 
desirable. Not many yards use hammering today. 

To Mr. NAYLER 


Being a naval architect I cannot by myself answer Mr. 
Nayler’s tricky metallurgical questions on Table V. I have, 
therefore, asked Mr. Lundin, Author of the article from which 
I quoted this table, and he gives the following answers: — 

1. The cracks called “Hydrogen Shrinkage Cracks” are not 

unusual when welding higher tensile steel with manual 
multi-run-technique, even if basic coated electrodes are 
used. The fractures always run at right angles to the weld 
direction and the extension is normally restricted to the 
deposited material. Remedies are extra low hydrogen elec- 
trodes and increased interpass temperature. 
A phosphorus content always makes steel brittle in a 
general sense and can therefore be said to contribute to 
the formation of all fractures, not only “ageing cracks”. 
I regret to say that we have, to my knowledge, carried out no 
investigations in Sweden of the effect of wind velocity on the 
quality of welds. What comes to mind first is the immediate 
effect of high wind on CO,-welding, which has to be stopped 
altogether. It must, however, be possible to calculate the effect 
of the wind velocity. There is a Swedish type of air heater, 
the Ljungstr6m heater, where a slowly rotating wheel is 
warmed up by exhaust gases and cooled down by air to the 
burners, and I suppose our engineer colleagues can give the 
calculation for the cooling down effect. 
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CLASSIFICATION PROCEDURES 


When towards the end of 1968 your President invited me 
to write a paper on Classification, my immediate reaction was 
to ask myself what I could say that had not already been 
said—and far more eloquently than I could—by Mr. R. J. 
Sladden in his paper to the Staff Association on the same 
subject in the 1947-48 Session. On reflection, however, I 
realised that a not inconsiderable proportion of the present 
staff had joined after that time—added to which, the Head 
Office Classification system had since been streamlined, and 
would continue to be streamlined in the age of mechanisation. 
I therefore agreed to write this paper—but on one condition. 
To me it seemed fundamental that our studies into the pos- 
sible use of the computer for handling Classification records 
and routine processing should first be finalised so that the 
paper could give a glimpse into the future, as well as a back- 
wards glance into the past. 

These studies, I am happy to say, have now virtually been 
completed, so that the time is now appropriate for me to 
write the next chapter. Before so doing, however, I think I 
should deal briefly with our historical evolution for the benefit 
of those who have joined the Society within the last two 
decades, and with the immediate past and present to put into 
their true perspective the plans which we have drawn up for 
the future. 


The Past 

Classification as we know it today has grown step by step 
during the two centuries since the publication of the first 
known Register of Ships in 1764. Its creation was the direct 
result of a need for a basis upon which underwriters could 
assess a risk, whether in respect of ship or cargo. That Edward 
Lloyd and his successors recognised this need and took steps 
to meet it, is widely known, and explains why, to many people, 
“Lloyds” and “Classification” are almost synonymous. 

In the early days of the Underwriters’ Register (or Green 
Book as it was called), ships were placed in categories depen- 
dent upon their general condition, the assessment of which 
did not always have a sound scientific basis. Nevertheless, it 
is true to say that ships were “classified” in a manner which 
clearly indicated to subscribers whether they were considered 
to be “good”, “middling” or “bad” risks. 

Nowadays, of course, the Committee will accept nothing 
but the best, and because of this, it has been argued by some 
that the word “classification” is inappropriate. One has only 
to consider, however, the infinite variety of classes currently 
appearing in the Register Book to appreciate that this argu- 
ment cannot be sustained. 

Largely because the basis for the assessment of class in the 
Underwriters’ Register discriminated against ships built other 
than on the Thames, shipowners started their own Register of 
Ships at the end of the 18th century. Both Registers suffered 
the consequences of what was virtually a “cut-price” war, and 
this inevitably led to eventual amalgamation. It was during 
the protracted deliberations of joint committees, prior to this, 
that we find the origin of that fundamental principle that 
classification is assigned by the Committee within the frame- 
work of laid-down rules and after due consideration of tech- 
nical recommendations. The classes appearing in the “Green 


Book” had been those allotted by the outport Surveyors, who 
were not paid by the Society nor had they rules to guide 
them. When the reconstituted Society commenced operations 
in 1834, a uniform standard was adopted, both by the outport 
Surveyors and in Head Office where every report was scrutin- 
ised by Principal Surveyors before being placed before the 
Committee for decision. Later in this paper, I propose to 
explain how this policy has been modified to meet present-day 
needs, but at this stage, I merely want to say why I think the 
decision of that time was correct, and is still valid, despite 
the fact that this practice might not be generally followed by 
all classification societies. 

In the first place, of course, we have the basic principles of 
democracy which are reflected in the Society’s constitution— 
in other words, overall management exercised by duly elected 
representatives from the shipping industry with the prime 
object of providing an impartial professional service for the 
benefit of all sections of that industry. 

Secondly (and in some ways of greater importance), there 
is the benefit of uniformity of practice which is achieved by 
vetting reports technically in Head Office before the recom- 
mendations of the outport Surveyors are confirmed by the 
Committee ; and thirdly, the latter’s wide fields of experience 
which place them in a unique position to judge the special 
case taking into account not only technical factors but also 
any policy or commercial considerations. 

It was not until the Red and Green Books were combined 
that real progress was made. From then on, the Society 
entered a phase of continuous growth, adapting itself as it did 
to developments in the fields of naval architecture and marine 
engineering. By the outbreak of the First World War it had 
reached a pre-eminent position, despite the creation of other 
classification societies during the 19th century, and was there- 
fore uniquely placed to make a major contribution towards 
the war effort. The experience gained during that period of 
accelerated development in the marine field still further en- 
hanced its reputation, and it was not surprising that Lloyd’s 
Register had an important part to play in the preliminaries to 
the International Load Line Conference which took place in 
London in 1929. 

After the recession of the early “thirties”, progress con- 
tinued, and at the outbreak of hostilities in 1939 Lloyd’s 
Register was in a strong position to assist the National effort. 
This it did both by close involvement in the emergency mer- 
chant ship construction programme, and by maintaining the 
classification of existing ships by means of annual examina- 
tion instead of special survey, at a time when quite apart 
from the shortage of steel for repairs, demands on shipping 
were such that overhaul periods had to be restricted to an 
absolute minimum. 

Despite the disruption of its normal function, and the diffi- 
culties involved, the Committee were at pains to ensure that 
the business of classification continued so that, in due course, 
the Society would be able to face a resumption of its peace- 
time role with reasonable equanimity. In fact, the transition 
period when it arrived was not all that painless. Many ships 
had not passed through Special Survey since before the War, 
and nearly all had an accumulation of deferred repairs. 


Having agreed to maintain class during the War with con- 
siderably less than normal periodic survey requirements, the 
Committee felt that it would have been unrealistic immedi- 
ately to insist upon full Rule compliance. They therefore 
agreed to the continuance of Annual Examinations in some 
cases until such time as it was practicable for a Special Survey 
to be held. By the end of that decade, however, conditions 
were very nearly back to normal, and following fusion with 
the British Corporation there was a period of further growth 
when a highly satisfactory proportion of the world order 
book was for the class of the unified Society. This proportion 
is somewhat lower today, but at the time of writing this paper 
the LR order book is at the highest level ever. 

After this somewhat general historical review, I think per- 
haps I should now deal with our present aims and practice. 


The Present 


It is, of course, absolutely fundamental that the Society 
shall provide a first-class technical service. What is of equal 
importance to an owner is that he shall receive an administra- 
tive service which also is first class. In other words, he wants 
to have written evidence that he has done what the Rules 
require, and he wants to know that the Committee also have 
this evidence and have continued his ship in class. He usually 
expects to be reminded of surveys falling due, despite the fact 
that the Rules expressly state it is his responsibility to submit 
his ship to survey at the prescribed intervals, and he fre- 
quently requests postponements of surveys to suit his trading 
commitments. When he sells a ship he wants to be able to 
offer her on the market as complying with Lloyd’s 100A1 
. Standard and he wants to be able to invite prospective pur- 
chasers to satisfy themselves on this score by an examination 
of our records of survey. 

All this goes to show that there is no escape from a lot of 
paper work in one form or another, and that the Society’s 
responsibilities have not been discharged as soon as the 
surveyor walks off the ship on completion of his survey. Here, 
then, we have the background to the present Classification 
departmental procedures which have evolved over a long 
period of time and which, even now, continue to change to 
meet present-day needs. 

The basis for any system, of course, is communication. 
With the Classification Department, the survey report has 
always been, and continues to be, the prime instrument of 
communication. With present-day tempo in the industry, how- 
ever, other media such as telex, telephone and personal 
visits, not to mention correspondence, all assume equal impor- 
tance and must be dealt with accordingly. The aim must be 
to meet the demands of each as far as is humanly possible, 
and because staff levels sometimes fall short of what work 
volumes demand, the allocation of priorities becomes inevit- 
able. We are told that in another era, all reports and letters 
were dealt with on day of receipt. How comforting would it 
be were this possible today. There are those who dare to hope 
that something approaching this might not be an altogether 
unreasonable objective forthe future, but more about that later. 

For the benefit of staff, whether at outports or in Head 
Office, who have not had the opportunity of seeing for them- 
selves how the classification system works, let me explain the 
various steps which have to be taken after a report arrives 
in Head Office. From the Mail Room, it goes to the Accounts 
Department where the fees are debited and thence to the 


Reports Branch of the Classification Department, where pro- 
cessing commences. It is here that files are maintained for 
every classed ship, the bulk of incoming mail is handled, and 
a close watch is kept to ensure that surveys are held at the 
intervals prescribed by the Rules or as agreed by the Com- 
mittee. The fact that some 1,000 reports and 1,000 letters, 
cables, telexes or memoranda, are received in this department 
each week, is not always fully appreciated, nor the magnitude 
of the job of retrieving files from various parts of the office, 
not necessarily in the Classification orbit. It would be a simple 
matter if, on receipt of a report or letter in the Reports Branch, 
a clerk merely had to extract the file from the storage racks. 
Unfortunately, the proportion of files that can be retrieved in 
this way is small, because at any one time over 4,000 are in 
circulation. This might at first glance appear to be almost 
unbelievable, but it is none the less true. The average time 
taken for a report to be processed has increased for a number 
of reasons, often directly or indirectly connected with Statu- 
tory considerations dictated by the $.O.L.A.S. Convention of 
1960. There are, of course, in existence well tried methods of 
keeping a check on the circulation of files, but these some- 
times break down when cases of particular technical interest 
or complexity are taken out of the normal flow. It is often 
only because of dedicated effort after normal office hours, that 
such cases are located. One might ask why it is necessary to 
hold up a report or a letter until the file is found. The answer 
to this is quite simple. No one person can know a case history 
without having the file before him. There are, of course, 
occasions when it is necessary to give immediate answers over 
the telephone before a file can be located, but this is normally 
done only on the strict understanding that the facts are con- 
firmed by subsequent reference to the file. 


What happens then is that a report comes in, it is attached 
to the correspondence file, and, depending on whether it 
covers a hull or a machinery survey, is passed to the appro- 
priate Reports Department. These sections, which come 
directly under the control of the Chief Surveyors, are respon- 
sible for the technical vetting of all incoming reports, with a 
view to endorsing, or otherwise, the recommendations made 
to the Committee by outport Surveyors. As I mentioned 
before, one of the benefits of this procedure is that it is a 
means of ensuring a uniformity of practice not only in the 
outport but also in Head Office. If an infringement is detected 
in a report, which is considered to be too important to over- 
look, a note to this effect is added to the endorsement to the 
Committee, and in due course the outport surveyor will be 
told about it in a “Classing letter’. To digress for a moment, 
I have heard various opinions about Classing letters expressed 
by colleagues in outports. Some have regarded them as instru- 
ments of torture, others have welcomed them as guidance 
from above. I personally would place them somewhere be- 
tween the two. At one time, of course, the ideal Classing letter 
contained nothing but a list of numbers followed by the words 
“as recommended”, signifying that the Committee had con- 
firmed the Surveyors’ recommendations. This has, however, 
disappeared in the streamlining process, and today’s philo- 
sophy is that “no news is good news”. Only when the Com- 
mittee disagree, or when further clarification is necessary, is a 
Classing letter written. Whatever the reason, I think they 
should be accepted as a very necessary channel of com- 
munication, and one which serves to give advice to the outport 
Surveyor when this is needed. 


The endorsement prepared by Surveyors in the Reports 
Departments is (or was prior to streamlining, which I shall 
describe later) in essence a summary of the case, taking into 
account the latest survey. It sets forth outstanding conditions 
of class, it describes briefly the nature of the survey held, and 
it says whether the Surveyor’s recommendation is technically 
correct. If not, an alternative is submitted for the Committee’s 
approval. Clearly, it is not feasible, nor is it necessary for 
every case to be considered by the Committee. After endorse- 
ment, reports are passed to the Classing Department, who 
separate those cases which must receive the consideration of 
the Committee, or the Chairman of Classification, and those 
which can be handled in a routine manner by anticipating a 
Committee Minute, on the basis of the technical endorsement. 
Where there is doubt, the opinion of the Chairman is sought, 
and he in turn may ask for further technical guidance before 
coming to a decision. Of the 800 cases so handled in the 
Classing Department each week, some 700 are routine, and 
the rest are dealt with either by the Classification Chairman 
or Vice-Chairman, who attend daily, or the Classing Com- 
mittee which meets each Friday at mid-day. 

Quite apart from the exceptional survey reports, where 
maintenance of class may be in some doubt, the Committee 
deals with cases involving the recording of casualty and laid 
up notations, the assignment of first classification to new or 
existing ships, the withdrawal of class whether at Owners’ 
request, through non-compliance with the Rules of Survey, 
or because of unrepaired defects, and requests from Owners 
for postponements of surveys beyond the normal periods of 
grace. In the latter cases in particular, the Committee look to 
the Chief Surveyors’ Staffs for a statement of technical 
opinion to assist them in arriving at a decision. But, as I said 
before, they themselves are in a unique position in that they 
can, from their own experience in the industry, also take into 
account policy or commercial considerations. Those of you 
who have been fortunate enough to attend one of these 
weekly meetings will, I am sure, have recognised in some of 
the penetrating questions, the breadth of vision such a Com- 
mittee can have through its individual members. It is not 
unusual for a certain type of Owner to plead hardship when 
applying for a postponement of Special Survey beyond the 
year of grace. If they consider this to be genuine, and there 
are no technical objections, they may grant the Owners’ 
request, but if they feel that the Owner has deliberately 
flouted the Rules, and the ship is in a special category by 
virtue of age or type, they will probably issue an ultimatum 
to the effect that the vessel will lose class unless the survey 
is held by a certain date. 

As the next step in the classification cycle, reports after 
Committee or daily classing, are passed to the Certificate 
Section, where, as the name implies, certificates are prepared 
when appropriate; in addition, newly assigned survey dates 
are recorded for posting in the next Register Book Supple- 
ment, and alterations in conditions of class are noted for the 
Special Reasons List. 

Finally, the cases are sent back to the Reports Branch, 
where they are vetted to ensure that all interested departments 
have taken the necessary action, and then filed away bearing 
the appropriate “diary date” when due for review for what- 
ever reason. 

I have so far dealt specifically with reports, but the same 
routine is applied to correspondence. Letters and cables refer- 


ring to classification subjects are first of all attached to the 
files by the Reports Branch, and passed to the technical 
department concerned unless answers can be sent on the basis 
of the present survey position already recorded in the file. 
Where necessary, the approval of the Chairman, or of the 
Classing Committee, is obtained, and replies are written either 
by the Classing or Reports Branch. A new diary review date 
is given and the case is filed away in the racks. 

Inevitably, when one tries to describe a system, one either 
goes into too much detail or is too brief. I have endeavoured 
to steer a middle course, and make no apology for including 
what, to use modern jargon, is known as a “flow chart” 
(Fig. 1). I hope this illustrates sufficiently clearly the “primary 
routes” through the present system. 

So far I have dealt only with classification, but just as the 
operations of the Society as a whole have been diversified, so 
have the functions of the Classification Department. 


Probably the biggest single contributory factor in recent 
years has been the 1960 SOLAS Convention. Because in some 
areas the aims of this agreement so closely followed Classifica- 
tion requirements, it was only logical that the implementation 
should be dealt with as a parallel operation. In practice, how- 
ever, this has involved a tremendous amount of additional 
work, not only for the Surveyors in the field, but also the Staff 
in Head Office, both technical and non-technical. 

Initially it was the United Kingdom Government which set 
the biggest problem, because when the Convention came into 
force in May, 1965, they set a deadline of two years from 
that date by which time all U.K. registered ships to which the 
Convention applied had to have a valid Safety Construction 
(SAFCON) Certificate. At first glance this appeared to give 
ample time. On the basis that at least one-fifth of the ships 
involved would pass Special Survey each year, it was 
estimated that we should cover a sizeable proportion of the 
whole merely by preparing a SAFCON Certificate as and 
when we issued a Special Survey Certificate. This would, how- 
ever, have been far short of the target, so it was decided to 
review all British ships which were not about to undergo 
Special Survey, to see whether or not they were eligible to 
have a SAFCON Certificate issued on the strength of a recent 
drydocking or annual Classification Survey. In many cases 
this was possible, but in others, notably where machinery 
Continuous Surveys had fallen behind-hand, we had to write 
to Owners telling them what was necessary before a certificate 
could be issued. As the deadline of 26th May, 1967, 
approached there were still some U.K. registered ships requir- 
ing survey work to be done before a SAFCON Certificate 
could be issued. Those trading abroad presented no problem 
because, with the possible exception of the United States, port 
authorities were unlikely to require the production of such a 
certificate. Ships bound for United Kingdom ports were 
another matter, and where there was good reason why im- 
portant outstanding matters could not be dealt with immedi- 
ately, arrangements were made, with the agreement of the 
Board of Trade, for the issue of a short term certificate to 
permit a ship to clear one port and proceed to another, pos- 
sibly for final discharge of cargo, where the outstanding work 
could be done. 

Concurrently with this operation, and on the same basis, 
we had to tackle the ships registered in other countries whose 
governments had authorised Lloyd’s Register to issue 
SAFCON Certificates on their behalf. This also presented 
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quite a problem, particularly as practically every government 
had laid down a different documentation procedure which 
had to be followed both in Head Office and in outports. I 
think it is of interest to note that during the two years between 
May, 1965, and May, 1967, almost 4,000 of these certificates 
were issued to British and foreign ships, and we are currently 
running at an annual rate of about 800. 

It is very satisfactory that the number of countries whose 
governments have authorised the Society to issue SAFCON 
Certificates or hold surveys for them so that they can issue 
the certificates has now reached 52. This surely is good reason 
for concluding that the Society’s classification standards con- 
tinue to be held in high esteem, and that a “take-over” by 
governments is not imminent. 

To return to the special functions performed by the Class- 
ing Section of the Classification Department, I would say the 
next in importance, at least so far as our clients are con- 
cerned, is the exhibition of ships’ survey records. Those 
catered for by this service fall into three categories, Owners, 
prospective purchasers and Average Adjusters. Owners are, of 
course, entitled to see their ships’ records at any time, and they 
may give authority for others to see the records if they so 
wish. In recent years, there has been a very big increase in the 
Sale and Purchase Market, and because buyers want to know 
what they are likely to get for their money, they quite naturally 
expect to see Lloyd’s records. The fact that the Seller might 
produce up-to-date Classification Certificates is not necessarily 
good enough, and they want to know about the slightest defect 
which might have occurred during previous service. Clearly, 
it would prejudice a sale were an Owner to deny a prospec- 
tive buyer permission to see our records, with the result that 
there is a constant call upon this service. During the past five 
years the number of such exhibitions has increased very con- 
siderably and has now reached about 1,200 per annum 
Whereas this was formerly regarded as being covered by 
Classification fees, such was the demand upon staff and 
accommodation that it became necessary to make a charge 
of three guineas per ship. Some Brokers, who for years had 
charged prospective purchasers fat fees for inspecting our 
records free of charge, were at first somewhat indignant, but 
later accepted with good grace, no doubt having decided 
there was nothing to stop them passing on the charge to their 
clients. 

When Average Adjusters come to examine records, their 
interest is usually confined to reports covering the survey of 
damage repairs relating to a certain casualty. Because their 
function is to prepare an insurance claim on behalf of Owners 
showing the divisions of liability and cost, and the Owner is 
already our client, we make no additional charge. In any 
event the number of exhibitions to Adjusters is small when 
compared with prospective purchasers. 

Another important development in recent years has been 
the demand for what are called “Confirmation of Class State- 
ments”, of which some 600 are now issued each year. Initially 
these were required because Underwriters started to clause 
their policies “Warranted Class Maintained” so that the 
Owner should not take out his policy on insurance towards the 
very end of a class period and then not renew the class. More 
recently, and no doubt because of their sensitivity about claims 
arising from damage sustained by the older type of ship, they 
decided that when making a claim, an Owner must produce 
written evidence that the ship concerned was in class at the 


time of a casualty, although in the past a Register Book entry 
had apparently been sufficient. Much time-consuming research 
is often necessary where a total loss has been involved, be- 
cause no statement is issued until it has been established that 
the Rules, particularly in regard to repairs, had been complied 
with prior to a vessel’s departure from the last port of survey. 

In addition, confirmation of class statements are sometimes 
required by Owners when they are selling a ship or transfer- 
ring her to another country of registration. 

So much for present procedures. 


The Future 


In 1965 an ad hoc Committee was formed under the Chair- 
manship of Mr. Bryan Hildrew, to investigate the feasibility 
of transferring some of the Head Office routine paper work 
to the Computer, thus releasing staff for more important work. 
I think it fair to say that the initial views of some of the 
members ranged between scepticism and downright mistrust, 
but as the investigation proceeded it became obvious that a 
good case could be made out for automating a not insignifi- 
cant part of Head Office work. So far as classification was 
concerned, the machinery continuous survey records appeared 
to be a natural application. More and more ships had been 
going over to this system, and more and more time was being 
spent on maintaining the Head Office records. It was, never- 
theless, recognised that the problem of identification of parts 
seen was a big one, and one which would have to be over- 
come before mechanisation became a practical proposition. 
The diary system, including the preparation of survey notices, 
was another area which appeared to lend itself to mechanisa- 
tion, although it was realised that unless the Computer could 
be made to do what could not be done manually, the extent 
of ultimate benefit would probably be limited to a slightly 
tighter control and a reduction in processing times. 

The possibility of producing the Special Reasons List by 
computer was also borne in mind, but it was thought this 
might have to wait until the introduction of computer type- 
setting. 

Other applications were also considered, but these do not 
come within the scope of this paper. 

Consequent upon the findings of this investigation a decision 
was made early the following year to purchase an IBM 
360/30 installation. Delivery took place at the end of 1966. 
Shortly before this, Mr. Knowles addressed a memorandum 
to all members of Headquarters Staff telling us where it was 
proposed to introduce automation and explaining how, as a 
first step in adapting ourselves to modern techniques, we could 
all make a valuable contribution to the Society’s progress by 
looking critically at the work we were then doing, and con- 
sidering what improvements were possible. He prefaced his 
remarks with three general observations, which are so im- 
portant that I make no apology for repeating them here: — 
“(a) There is a common misconception that the introduction 

of a Computer into a business organisation results in an 
immediate reduction of staff. This seldom works out in 
practice, particularly in an organisation like Lloyd’s 
Register, although some reallocation of duties will be 
necessary within the Society. 

(b) The Computer has a vast capacity for doing work, but its 
needs are rigid. The human brain, being the superior 
instrument and more flexible, must adapt itself to what 
the Computer requires. We shall, therefore, have to 


modify or completely change many of our long-estab- 
lished routines, and even some of our ways of thought. 
In this sense, the machine is master of the man, not vice 
versa, and this applies to every member of the staff from 
the bottom to the top. 

(c) Centralising the process of recording data, and of analys- 
ing and collating them, may well mean a re-arrangement 
of staff within and even between departments. It may also 
mean modification of the form in which certain depart- 
ments keep records; the same essential facts may at 
present be recorded in two or three departments in differ- 
ent ways, and these will have to be reconciled in order 
that they can be put on to the Computer in a single 
operation.” 


Each of these observations is particularly relevant to the 
Head Office classification function. 

Preliminary analysis of the existing classification system 
was commenced in February, 1967, and in June of that year 
Messrs. J. C. Harrison and B. K. Batten produced their report 
on “Procedure for Reporting Machinery Surveys for Com- 
puter Handling” referred to by Mr. Batten in his paper on 
the Computer which he read to your Association in the 
1967-68 session. 

Implementation was commenced the following September 
by initial work on the present Pilot Scheme, which was 
designed to prove amongst other things the feasibility of 
reporting machinery surveys in a form which is acceptable as 
direct computer input. The scheme covering 120 ships was 
introduced in September, 1968, to gain experience and to help 
us to overcome inevitable teething troubles before bringing in 
‘the rest of the classed fleet. 

A more detailed analysis of classification, as well as of 
many other areas, was undertaken by a team from the Stan- 
ford Research Institute of California, who joined us early in 
1968, and visits were paid to several outports in the United 
Kingdom and the Continent to assess existing methods of 
collecting information and passing it to Head Office. Their 
findings, which were accepted by the Committee, supported 
the view that partial automation of routine classification work, 
including reporting of surveys for computer handling, was 
not only possible but would result in a significant improve- 
ment in processing times, and ultimately, a reduction in the 
work back-log. Production of the S.R.L. by using the Com- 
puter and a photo-copying process had already been started, 
and detailed Head Office planning on the basis of the Stanford 
recommendations was commenced concurrently with the start 
of the trial machinery reporting system. So far as classification 
was concerned there were three primary objectives : — 


(1) To simplify as far as possible the job of the outport 
Surveyor in reporting surveys and in doing so in a form 
acceptable to the Computer. 

(2) By means of the Computer, to provide Owners with a 
better service. 

(3) By streamlining Head Office procedures and mechanising 
some of the more routine work, to reduce the current 
back-log of work and give staff the opportunity to con- 
centrate on the non-routine matters. 

The first of these objectives was tackled by an Outport 
Planning Team, composed of Messrs. B. K. Batten, R. J. Bann 
and G. Barbé, who undertook an extensive tour of selected 
offices both at home and abroad to analyse problems and 


discuss proposed methods of dealing with them. Based not 
only upon their findings but their own wide experience of out- 
port work, they made far-reaching recommendations, many 
of which had a direct impact upon Head Office planning, par- 
ticularly in the classification area. 

The second relates, of course, to classification data, as 
opposed to actual survey work. Under the present manual 
system we notify Owners shortly before a survey becomes 
due, but in the normal way we do not give any more advanced 
information than this unless an Owner particularly asks for it. 
With all basic classification information stored in a computer 
file, we could give Owners as much notice as they needed 
about the due dates of surveys, and on a collective rather 
than an individual basis. In this way we should be assisting 
them in planning future maintenance or commercial commit- 
ments. 

Streamlining of Head Office procedures was to aim at assist- 
ing both technical and non-technical staff, and would not 
necessarily involve mechanisation ; in fact, in the initial stages 
the existing backlog of work would have to be tackled manu- 
ally while mechanised or semi-mechanised systems were being 
devised. The assembly of a computer file containing detailed 
classification data for the entire classed fleet is a mammoth 
undertaking, and not to have the latest information available 
would further aggravate the problem. The first step, therefore, 
was to see how we could speed up the flow of reports through 
Head Office, despite staff restrictions. The introduction of the 
Pilot Machinery Reporting Scheme had placed a great burden 
upon the Engine Reports Department, primarily due to the 
necessity, imposed by the Computer, for defining with abso- 
lute accuracy every surveyable item. Historically, endorse- 
ments prepared by the technical staff for the Committee, had 
to contain a “succinct summary” of items surveyed and 
repairs effected, in addition to a recommendation for class 
maintenance and assignment of a survey notation if appli- 
cable. All previous conditions of class were also brought for- 
ward from the last endorsement, and often repeated in the 
final submission. This procedure was, of course, ideal in an 
age when complex cases were comparatively rare, and the 
flow of reports very much smaller. 

In terms of present-day volumes, however, it could not be 
maintained without a big increase in staff, and thought was 
therefore given to ways and means of simplifying the en- 
dorsing of reports without loss of efficiency. As a result 
of this, detailed endorsements are now prepared only in 
exceptional cases. That is not to say that the remaining ones 
do not receive careful technical scrutiny, but rather that a 
formal and largely repetitive endorsement is dispensed with 
and replaced by the initial of a Reports Department Surveyor 
to show that he agrees with the outport recommendation. 
Conditions of class are recorded on a cumulative list which 
is always brought forward to the front of the file, and updated 
where necessary by the Surveyor endorsing a report. 

One of the next problems which needed to be considered 
was that of creating a computer file containing every survey- 
able item, both hull and machinery, for each classed ship. 
Our experience with the machinery pilot scheme had shown 
that an inordinate amount of time was required to verify 
existing 7E forms by reference to Basement records, both 
reports and plans. Consideration was given to accepting exist- 
ing 7E forms as they stood and amending the record whenever 
inaccuracies came to light, but this was rejected. Any coding 
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system demands completeness and accuracy of definition, and 
extra time spent to achieve these objects would, it was con- 
cluded, be more than offset by savings in the long term. 
Although some Owners had told us that they maintained 
detailed records in their own offices and would be happy to 
co-operate with us in arriving at agreed lists of items, others 
admitted that their records were incomplete. We thus came to 
the conclusion that the only alternative to the time-consuming 
creation of records in London was to seek the assistance of 
outport Surveyors. Discussions which Mr. Batten had had 
with Surveyors during his outport visits had shown a marked 
appreciation of the problem, and a willingness to co-operate. 

It was decided initially to tackle the “home port” ships, and 
by means of a circular letter, ports were invited to give us 
the names of such ships so that we could send them, for 
checking and amendment as necessary, lists of machinery 
items made up from the existing 7E forms. 

After a slow start, and following the personal intervention 
of the Chief Engineer Surveyor, checked lists are beginning 
to reach us in more satisfactory numbers, but it cannot be 
emphasised too strongly that advantage must be taken of 
every opportunity to verify these machinery lists if we are to 
build up a computer file within an acceptable time. We took 
this step in the full knowledge that, in the short term at any 
rate, it would result in more paper work for outport staffs, 
the overriding consideration of course being that in this way, 
both outports and Headquarters personnel can hope to derive 
benefit from the new system more quickly. 

So far as the hull is concerned, the aim is to record on the 
Computer all Special Survey items, whether Continuous or 
otherwise, for all ships other than passenger ships (which will 
be excluded, at least initially, because of the problem of 
defining shell and deck plating in way of accommodation). At 
the outset, it was decided that it would be logical to make a 
start with those ships in the Pilot Machinery Scheme which 
were also on Continuous Hull survey. We already had for 
these ships a clearly defined list of surveyable hull items, 
which would give us some initial experience of coding for the 
computer. Thereafter, we would tackle the remaining ships in 
the Pilot Machinery Scheme, other than passenger ships, so 
that we should be in a better position to assess the time and 
staff requirements to convert the rest of the classed fleet. At 
the time of writing this paper, such an assessment has yet to 
be made. 

So far, I have merely dealt with the steps taken to build up 
a computer file. Now I should like to turn specifically to Head 
Office procedures. It is not my intention to go into too much 
detail, because this the Planning Team have already done on 
an individual basis with those directly concerned ; but rather 
to give, for the benefit of others both in Head Office and 
outside, a general idea of the proposed information flow. 

To begin with, the system has been designed with a view to 
mechanising as much of the routine classification work as 
possible. It therefore follows that the storage in computer- 
memory of all basic data and detailed survey items is an 
essential feature of that system. The primary objective is to 
speed the flow of information from Head Office to Owners 
and outports, but other important objectives are to exercise 
closer control over surveys than can at present be done 
manually, and to make available statistical information which 
has not been possible before. In other words, to be able to 
measure the effectiveness of closer control in terms of surveys 


held at the due date, or closer to it than formerly. 

The basis of control under the original manual system was 
the “diary” in which cases were “dated” for action according 
to survey matters requiring attention. Under the new system 
the Computer will automatically review the entire classed 
fleet once a week. The parameters for this review are being 
clearly defined in the programme, and the automatic action 
steps which form an integral part of this review are based on 
the fact that at the beginning of each quarter, the Computer 
will print out for each Owner a statement of the class posi- 
tion of each of his ships, showing not only surveys due, or 
overdue, partly held, etc., but also surveys falling due during 
the next six months (or twelve months in the case of tankers, 
bulk carriers and container ships if the Owners require more 
notice for their planned maintenance schemes). The automatic 
action will take two main forms—a pre-printed reminder letter 
to Owners where neither the first nor the second quarterly 
statement before the due date of a main survey has produced 
a proposal from them, and a listing of survey situations where 
a manual decision is required before action is taken. 

In no way will the new system prohibit such decisions 
where special judgement is called for in situations which can- 
not possibly be catered for by a computer program, nor will 
it result in loss of flexibility. Rather will it assist staff to 
achieve overall control whilst the Computer takes care of all 
routine matters. In order to do this, it must be given all 
classification data as soon as available, preferably directly it 
reaches Head Office from Owners or Outports. To a certain 
extent, of course, some sort of preparation work or coding 
is necessary before data can be fed to the Computer, but new 
survey reports have been designed so that immediately upon 
receipt in London they may be sent to the Computer Bureau 
for the key-punching of numeric data, i.e. the code numbers 
of items examined for periodical survey. The same applies to 
survey returns which have been re-designed for this purpose, 
but correspondence has to be read first, and when this con- 
tains a request for information which is available in the Com- 
puter, this has to be coded and sent to the Computer Bureau 
for action. The flow chart in Figure 2 illustrates these steps. 

The demands upon computer time are, of course, great, 
and requests for information must therefore be carefully 
controlled. To this end the system has been designed around 
one main run of the classification computer file daily, and 
the collection of data and preparation of input has been 
scheduled accordingly. There will, of course, be occasions 
when urgent requests “miss the post” and provision is there- 
fore being made for a special late afternoon run to cater for 
such cases which cannot wait until the next day. 

During the main file run, the Computer will receive all 
types of input and virtually at the same time will produce 
the corresponding output (called “reports”), for example, 
lists of survey reports processed that day. These lists, which 
are at present hand-typed, are required to control the subse- 
quent circulation of survey reports through the various classi- 
fication departments. This is called the Daily Report Control 
List. It will also produce a Daily Annotated Listing, which 
in some ways is a situation statement in that it will show all 
new survey reports received during the previous two weeks, a 
cumulative list of ships under survey, and cases where cor- 
respondence has been received requesting survey postpone- 
ments. The aim here is to assist clerical staff in locating ship 
folders already in circulation, thereby speeding the general 


flow. For general audit purposes only, a Daily Updating 
Report will be produced showing the updating done against 
that day’s input. To assist the Surveyors who subsequently 
endorse the reports, a “Preliminary Endorsement” will be 
automatically generated, showing main survey and item survey 
position, new notations to be assigned on the basis of items 
reported, conditions of class, surveys shown on returns but 
not reported. The Surveyor concerned will then merely have 
to “update” this where necessary for re-input to the Computer, 
and only when he needs to draw the Committee’s special 
attention to a technical point, or seek clarification from the 
outport, will it be necessary for him to prepare a separate 
endorsement. 

A similar preliminary endorsement will be generated by a 
coded request for postponement of survey. Where the period 
of postponement is “routine”, as defined for the program, 
the Computer will show the postponement as granted, but if 
necessary this can subsequently be overridden manually. 
Where the period is outside recognised routine extensions, the 
preliminary endorsement will contain only that information 
regarding surveys and conditions of class which the technical 
staff need to make a recommendation to the Committee. When 
a postponement is finally agreed, the period will become input 
for the computer file. 

In a necessarily brief review of the system, one can do no 
more than comment on the more important aspects, but this 
paper would be incomplete without a reference to Classifica- 
tion Input Control, which appears in several places in the 
flow chart. As has already been inferred, input for the Com- 
puter must be accurate, it must be received at the right time 
and it must be in a form which is acceptable for key punching. 


The only truly effective way of meeting these requirements is 
to have control exercised by a centralised unit which has a 
detailed knowledge, not only of classification work, but of 
computer requirements. In some ways, such a unit must act 
as a funnel and filter. Apart from collecting and passing on 
coded data it must prepare additions, deletions and altera- 
tions, and it must sort out problems arising out of rejection 
of data by the Computer because of input errors such as an 
incorrect LR number on a survey report or an inappropriate 
item code. From the chart you will see that it is also the 
distribution point for computer output which, once again, 
underlines the necessity for detailed knowledge of depart- 
mental functions and requirements. 

The systems analysis stage is now well under way and by 
the autumn of 1970, the many programs to make the system 
work will have been written, tested and, I hope, de-bugged. 
The build-up of the computer file will then begin in earnest, 
and the speed with which this is accomplished will depend 
entirely on a lot of painstaking and time-consuming work, 
both in Head Office and at outports, to arrive at a definitive 
list of some three to four million surveyable items for the 
entire classed fleet. A daunting prospect one might say, but 
nevertheless, an achievable goal given the enthusiastic co- 
operation of all concerned. 
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Discussion on Mr. C. F. Algate’s Paper 


CLASSIFICATION PROCEDURES 


Mr. O. M. CLEMMETSEN 


I read Mr. R. J. Sladden’s 1947/48 paper on the same 
subject shortly after I joined the Society and found it most 
illuminating, but I have no hesitation in saying that the 
present paper is a worthy successor. 

At the time that ships were being classified on the basis of 
“good”, “middling” or “bad” risks, was it the case that these 
estimates were based on the ability of the ship to proceed 
on any voyage whether coastal or sea-going, or were the 
estimates made only on the basis of single voyages? If the 
former was the case, then this represents an interesting com- 
parison with present procedure where we now assign the class 
1O0AI (i.e. a “good” risk) to all ships, but qualify this nota- 
tion by service limits in the case of particular ships which are 
not considered suitable for full sea-going service. Had the 
latter procedure not been instituted, then we might still have 
the class 90A1 without further qualification for limited service 
ships. 

While endorsing the benefit of uniformity of practice by 
vetting reports technically in Head Office, there are quite a 
number of reports which have already been passed by national 
committees, such minuting being preceded by technical check- 
ing at the Committee port concerned. To what extent are such 
reports vetted at Head Office, and is the minute of the national 
committee ever disagreed with? 

As regards present practice, I note that the owners expect 
to be reminded of surveys falling due, and this is always done. 
Do other classification societies adopt this procedure, and 
should it not be the owners’ responsibility to ensure that 
arrangements are made for surveys to be carried out at the 
due date? Certainly, in the case of the larger companies, | 
would have thought that their organisation would make such 
a procedure unnecessary. 

I notice that within the system of communications men- 
tioned on page 2, reference is made to “personal” visits, 
which, I presume, refers to owners visiting Head Office to 
plead extension of surveys. Does the Author think that owners 
who are able to do this are placed at an advantage compared 
with those who live abroad and are not able to do this? 

I notice that over 4,000 reports are in circulation at any one 
tme at present. This implies an average circulation time of 
four weeks if a thousand reports are received per week, and 
within the average there could obviously be quite large varia- 
tions since some cases may require to be referred to several 
departments before being finally minuted. What sort of 
reduction in circulation time is expected to be achieved when 
computerisation is fully adopted, or is this procedure aimed 
primarily at giving greater control and preventing the present 
circulation time from increasing in the future? 

I also observe that the practice of issuing classing letters 
with the words “as recommended” has now ceased, and no 
doubt the Surveyors would be pleased to know what kind of 
time limit applies when they can conclude that their report 
has been accepted. 

On a recent visit to the Classing Committee, I was most 
impressed by the manner in which the reports for extension 
of class were dealt with, and perhaps it is worth mentioning 


in this connection that postponement of survey is normally 
granted with a view to the owners making arrangements to 
have the survey carried out within the period of extension, 
and is not for the purpose of starting a new venture leading 
to a new request for postponement. 

On the question of SAFCON certificates, as this is a matter 
which I normally do not deal with, | am somewhat ignorant 
of the procedure. During the period when U.K. registered 
ships had to be supplied with a SAFCON certificate, was the 
U.K. Government prepared to accept foreign registered ships 
without SAFCON certificates, and what is the situation of 
foreign registered ships at present, since it is apparent that 
not all ships have yet received these certificates? 

Regarding the future of classification, I think it might be 
mentioned that the purchase of an IBM 360/30 computer was 
not dictated solely by classification requirements, but that 
many other facets of the Society’s work were involved! 

On page 6, on the question referred to before of giving 
owners notice about due and outstanding surveys, is it the 
intention to give this only on request or as a matter of routine, 
and is it in addition to the complete review and statement to 
the owners to be sent out each quarter as mentioned on page 
7? Would such a review, if sent to the owners, include details 
of surveys which had been put into the computer store prior 
to being checked by the technical staff? If so, then it is pos- 
sible that corrections may have to be sent to many owners, 
with consequent embarrassment to the Society and annoyance 
to the owners. 

Under the new procedure, where the information on reports 
would be entered directly on the computer before examination 
by the Surveyors, would the information recorded on the 
computer also include noting fees, or would this still have to 
be done by Accounts Department prior to computerisation? 


Mr. N. CHAMBERS 


Chairman, Mr. Algate, Ladies and Gentlemen. 


Mr. Algate with his usual thoroughness has given a com- 
prehensive description of the aims and working of classifica- 
tion and outlined its probable operation when fully com- 
puterised. I will, however, endeavour to enlarge on the paper 
beginning with his comment that the Society’s responsibilities 
have not been discharged as soon as the Surveyor walks off 
the ship on completion of his survey. 

While I do not think that anyone really believes this, judg- 
ing from many of the reports received in the Machinery 
Reports Department, there must be a number of Surveyors 
who do not realise the importance of accurate and prompt 
reporting. Reports may, at times, be temporarily delayed due 
to abnormal circumstances, but there is no excuse for the 
large number of inaccuracies and omissions some of which 
remain two or three years before being revealed. The cor- 
rection of most errors and omissions involves time-wasting 
correspondence and when, as usually happens, owners are 
involved, it is a source of irritation to them and gives the 
Society a poor image. 

The “pilot scheme” of computer reporting which has been 


in operation for over a year has proved that computer-report- 
ing mistakes take much longer to correct—generally three to 
four times longer—than by the manual system. When a new 
date of survey has been computer-recorded against the wrong 
item, the old date on the computer file which was erased by 
wrongly recording the new date will have to be recovered by 
reference to another file. The correction of a wrongly desig- 
nated item or omitted item in the Master Record is particu- 
larly time-consuming, having to pass through a system involv- 
ing three forms and a punch card instead of the present simple 
manual operation. While it is realised that 100 per cent 
accuracy will not be achieved, this should always be the target. 
If we do not aim at accuracy we may well find ourselves 
losing all the hoped-for benefits of computer reporting and 
making the system open to ridicule by the shipowner. 

As Mr. Algate indicates in his second flow chart, reports 
will pass through the computer department before reaching 
Machinery Reports Department. There will be no check by 
this latter Department of individual items as recorded on the 
computer; our control being concerned with assignment of 
survey dates, conditions of class and particulars of defects, 
repairs and alterations. Thus it will be seen that the success of 
computer recording depends largely on the accuracy of the 
outport surveyor’s report to the Committee. 


Mr. E. R. HALL 


I would like to refer first of all to the question of fees 
appearing on reports. Mr. Clemmetsen has asked whether 
these would still be noted by the Accounts Department prior 
to computerisation. Could this not be done by having an 
appendage to the report, say perforated, containing all the 
relevant information which the Accounts Department re- 
quired? When the report is received this could then be torn 
off and the two portions sent to their respective departments. 
Has this been considered? 

The second point I wanted to mention concerns the distribu- 
tion of correspondence. This obviously affects all sections of 
the Society, consequently the importance of this being carried 
out efficiently cannot be stressed too strongly, and I think this 
is more especially true since Classification departments are 
now no longer at 7! Fenchurch Street. Fig. 1, on page 4, 
shows the flow chart for classification reports and correspon- 
dence, and this is a very good system. However, if I could 
go just one step before that—all this system pre-supposes that 
Broadgate House gets the correspondence it should at the 
correct time. But this will not happen if correspondence 
received at Head Office is referred incorrectly. This can be 
aggravated further if the recipient, upon realising that the 
letter is not either for him or for her department, refers it 
again incorrectly. This does happen occasionally and if the 
flow lines are cluttered in these cases, the charts become a 
little confused. I can appreciate the difficulties involved here, 
because there are many departments in Head Office covering 
a variety of duties, but I would like to hear your views on 
this point. I think it is very important that mail should be 
distributed to the correct departments as quickly as possible. 

So far as the part of the paper dealing with the future is 
concerned, I think my engineer colleagues who have had 
some experience with computer reports from the pilot scheme 
now operating, should have more to say about this than 
myself, but I would emphasise the magnitude of the task of 
creating a complete file containing every surveyable item for 
each class of ship and this, coupled with accuracy. Accuracy 


has been stressed previously by other speakers, and I can 
emphasise that this is very necessary. In fact, you yourself 
said on page 6 in the paper that experience with the Machi- 
nery Pilot Scheme showed that an inordinate amount of time 
was required to verify existing 7E forms, and that considera- 
tion was given to accepting these forms as they stood and 
amending the record whenever inaccuracies came to light, but 
that this was rejected. You then go on to point out that any 
coding system demands completeness and accuracy of defini- 
tion, and extra time spent to achieve these objects would be 
more than offset by savings in the long run. I wholeheartedly 
agree with these views. In fact, I shudder to think what might 
have happened if the 7E forms had been accepted as they 
stood. I think the service to the owners, the betterment, which 
is one of the primary objects of the exercise, would have been 
to give them correct information at more frequent intervals. 

Regarding the paragraph on page 8 which states that a pre- 
liminary endorsement will be generated by a coded request for 
postponement of survey, and that where the period of post- 
ponement is “routine” as defined for the program, the com- 
puter will show the postponement as granted. Whilst this is 
acceptable as a notification to owners, I think it is essential 
that the requirements of the General Examination for the 
particular ship, should be technically assessed. This is par- 
ticularly important for older ships. Will this still be the case 
under the proposed system? 

I think that is all I have to say, except to again thank you, 
Mr. Algate, for giving this very interesting and informative 
paper, from which technical and non-technical staff alike 
derived very much benefit. 


Mr. J. M. BATES 


Mr. Algate has given us a very interesting bird’s eye view 
of Classification Procedures, but the part of the paper which 
deals with future organisation is naturally the most important. 
The rate of world shipbuilding, still on the increase due to 
spectacular advances in technology and continued demand, is 
such that the volume of documents reaching the London 
Office has increased enormously. It is probable that the back- 
log of work is not due so much to shortage of staff but to the 
probability that administrative techniques have not kept pace 
with industrial advances. That computer facilities should be 
harnessed to process routine classification work is, therefore, 
inevitable. 

The point must be made that the computer is a machine 
which does very efficiently what it is made to do by means 
of programmed instructions, and it does it at an incredible 
speed, but faced with a situation which requires instinct, feel- 
ing, experience, call it what you will, the computer is an idiot. 
The Author was, therefore, quite right in stressing that any 
computer system demands complete accuracy in coding and 
reporting. 

The ultimate aims are listed on page 6 of the paper, but 
all these benefits will not accrue immediately. The pilot 
machinery scheme involving 120 ships has been in operation 
for over 12 months and it is not clear that it is yet successful. 
We are now thinking of extending this scheme to some 12,000 
ships. Will it take five years, ten years, or longer? Whatever 
the figure, it will be a long time before the Outport Surveyors 
can derive some benefit from the scheme. On the contrary, 
he will have to produce two reports instead of one until such 
time as the computerised classification analysis system is firmly 
established. 


Classification is only one of the tasks facing the Outport 
Surveyor. He also has to deal with International Convention 
Surveys which are becoming more and more demanding. 
The Outport Surveyor must, first and foremost, attend to the 
physical aspect of a survey which brooks no delay. The ideal 
procedure would require him to prepare his report as soon as 
the survey is completed. Under present circumstances, he is 
generally no more able to do this than the London Office is 
able to deal with reports and letters on the day of receipt, as 
stated by the Author himself. 

The trend of the discussion so far, although after all the 
Outdoor Surveyor and his Headquarters colleagues are part 
of the same team, indicates that the blame for possible failures 
of the computerised classification analysis system would be 
passed on to the Outport Surveyor on account of possible 
inaccuracies in his Reports. It is important, therefore, that his 
duties be so arranged that he has the time to apply himself to 
this important task. It may be possible, at least in the larger 
offices, to use personnel for the sole purpose of coding reports. 

The foregoing thoughts have been prompted by a recent 
distressing experience to which I was a remote and helpless 
witness and, although they may be on a subject outside the 
scope of the paper, accurate reporting is, nevertheless, the 
key to the success of the proposed scheme. 

I wish to assure the Author that my remarks constitute no 
criticism of his paper, but that rather they are made to high- 
light difficulties of the human kind which must be overcome. 


Mr. J. R. G. SMITH 


I would like to elaborate on a very important point raised 
by Mr. Bates, namely that of the increasing pressures being 
brought to bear on the outside Surveyor. At any one time 
the outside ship Surveyor may be carrying out surveys on new 
construction and repairs for classification, together with statu- 
tory surveys such as load line, safety equipment, tonnage and 
crew accommodation. In addition to the class work on his 
repair ships he may be doing a damage survey involving a 
detailed estimate of costs and a very detailed report. Perhaps 
a cargo gear survey too, and a few miscellaneous jobs around 
his district such a surveys of lifeboats under construction, test- 
ing boat davits, ete. Container surveys too appear to be 
coming more and more frequent. 

This work load involves a great deal of physical effort in 
order to do the job at all properly, and is aggravated by the 
increasing size and/or complexity of ships, the reduction of 
scantlings (or safety margin), and the decreasing building and 
repairing times. 

This does not leave a great deal of time for the mountain 
of associated reports, and all too often the writing of these 
reports is done in the evening at the Surveyor’s home, after a 
hard physical day. The Ship Surveyor, as I understand it, is 
now to be asked to prepare his Report 8 in the usual way, and 
then to do it again in code, with the whole of the classification 
computer system being dependent on his being 100 per cent 
accurate. 

In the light of the above, could consideration be given to 
the possible lightening of the Surveyor’s burden by providing 
him with some assistance in the preparation of reports? One 
has in mind the possibility of some staff being concerned 
solely with the preparation of reports, to be made up from 
notes, sketches and perhaps tape recordings provided by the 
Surveyor. 

The outside Surveyor, in business terms, is the Society’s 


fee earning unit, and as such he should be given as much 
back-up support from Headquarters as possible. 

Finally, I would assure Mr. Algate that any criticism 
implied in these remarks are intended to be constructive. Open 
discussion of all aspects of the Society’s work is essential, and 
the Staff Association plays a vital role in this respect in pro- 
viding a launching platform in the form of Staff Association 
papers. This, in its turn, can only work if people are willing 
to devote the time and energy to writing the necessary papers. 
For this valuable service, then, I would like to add my thanks 
to those already expressed to Mr. Algate, and would compli- 
ment him on the quality of his finished product. 


AUTHOR’S REPLY 


To Mr. CLEMMETSEN 


On the basis of information available to me, I believe that 
the assessment of risk took into account the normal service 
upon which a ship was engaged. I cannot be too positive 
about this, but I agree that there is an interesting comparison 
with current practice. 

As regards survey reports dealt with by other National 
Committees, these are normally vetted at Head Office. Occa- 
sions do arise where the local minute is incorrect, usually 
because of incomplete information, and there is an agreed 
procedure for making amendments. 

On the question of owners’ responsibility for carrying out 
surveys, it is quite implicit in the Rules that although it is 
normal for us to advise owners when surveys are due, it is 
their responsibility to carry them out at the proper time, and 
the lack of any such notice does not absolve them from this 
responsibility. I know of no other Society that adopts a 
similar procedure regarding survey reminders. Under the new 
system, we shall automatically send an overall survey state- 
ment to owners each quarter, and reminders at a later date 
as appropriate. 

The “personal” visits to which I referred can be for various 
reasons, one being to plead extension of surveys. I do not, 
however, consider that such owners are placed at an advan- 
tage compared with overseas owners. It is not unusual for the 
latter to make appeals to the local surveyors who pass them 
to London with their comments or recommendations. Such 
cases are dealt with in precisely the same way as those where 
the owners appeal direct to Head Office by personal visit. 

One of the aims of the computer system is certainly to 
reduce the circulation time of reports in Headquarters. A 
considerable amount of manual vetting will, however, remain, 
and at this stage, therefore, it is very difficult to estimate what 
reduction will be achieved. 

As regards classing letters, the time for processing reports 
varies considerably, dependent upon complexity, but normally 
if a Surveyor does not receive a classing letter within about a 
month, he can assume that a report has been accepted. 

During the period when U.K. registered ships had to have 
a SAFCON certificate, but some foreign registered ships did 
not, the latter were granted clearance by U.K. authorities 
without such a certificate, provided the Government con- 
cerned had announced that the 1960 SOLAS Convention 
would not be applied to their ships until a specified date in 
the future. 

I am sorry if I gave the impression that classification was 
the sole justification for acquisition of the IBM 360/30 com- 
puter. I am well aware that technical use of the computer has 


been increasing rapidly for several years. 

One of the aims of the new system is to speed up the flow 
of information by updating the computer file directly a report 
is received in London. If, as the result of technical scrutiny, 
updating of a survey item was not confirmed, it would be 
necessary to advise owners that the items shown on the 
Surveyor’s interim certificate had been amended, whether or 
not the computer had produced incorrect output in the mean- 
time. I do not think, therefore, that the embarrassment or 
annoyance would be any greater than it is when this happens 
under the present manual system. 

The question of fees is still under discussion, but I think it 
likely that these will appear on reports for key-punching at 
the time reports come in. The computer will then produce a 
list of fee totals which the Accounts Department will use to 
check against their own financial returns to ensure that a fee 
is charged against every survey. 


To Mr. CHAMBERS 


I do endorse 100 per cent what you say about accuracy of 
reporting. Reports will go direct to the Computer Bureau, on 
arrival in London, and the data will be fed into the computer 
without prior checking by the Classification Department. The 
new system which is being defined is being made as foolproof 
as possible. 

A data control group will carry out an audit of updated 
information on a print-out and, in case of doubt, they will 
refer it to the technical department concerned. But again, we 
come back to the point that none of the checks in Head Office 
is any good if the wrong data is in the report. The computer 
will automatically reject an invalid code number, but it will 
accept a valid number reported for the wrong item. The onus 
is, therefore, entirely on the Surveyor at the outport. 


To Mr. HALL 


We have considered a tear-off strip for fees, but there are 
objections, so far as the Accounts Department is concerned. 
From the outport point of view, I gather that there is a 
distinct advantage in having the fees on the bottom of the 
report, and that the clerical staff under the newly defined out- 
port procedure can type the basic information on the report, 
plus the fees, all at the same time. From their point of view, 
as well as the Accounts Department, therefore, it is better to 
have the one form. 

I agree entirely about the importance of correct referring 
of correspondence, and I know that our colleagues in the 
Administration Department will hold the same view. Every- 
thing possible has been done, and is being done, to ensure 
that letters which are intended for Broadgate House do in 
fact reach there with the minimum of delay. I am giving very 
serious consideration to the necessity for having some sort of 
special scrutiny of classification mail in “‘71” so that any 
coded information does get into the computer with a mini- 
mum of delay, and the correspondence then directed to the 
department. 

In the paragraph regarding preliminary endorsements, I did 
did not intend to imply that postponements would be granted 
by the computer other than in purely routine cases. Where 
there is any question of special technical requirements, this 
will be defined in the program and the computer will merely 
produce the facts for technical assessment. In the case of an 
old ship where the owners request postponement of the special 
survey for the year of grace, no attempt will be made to 


define the technical requirements to be complied with at the 
general examination. The preliminary endorsement will merely 
record that a postponement has been requested, and provide 
the latest information about the class situation. Only in the 
straightforward routine postponement cases will the computer 
give the answer and even then, this can be overruled manually 
if required. 


Mr. BATES 

Despite our experience with the pilot machinery scheme, 
there is no doubt that it will take a long time to extend this 
to all ships, and to hull as well as machinery. From the time 
that the new system is fully programmed, it will probably 
take at least two years before the entire classed fleet is 
being handled. 

The magnitude of the outport surveyor’s task is fully 
appreciated, and so far as the classification system is con- 
cerned, we are, as I’ve said previously, attempting to assist 
by giving him better information than he’s got at the moment, 
and by making it easier for him to report data to us. 

As regards internationa! requirements, | am aware that 
these are increasing all the time, but I do not yet know what 
effect this will have on the computer system. We are not, at 
the moment, so far as I’m aware, thinking in terms of putting 
international requirements on the computer, but this could 
happen eventually. 

I agree entirely that the duties of the outport surveyor 
should be so arranged that he has time to apply himself to 
the accuracy of reporting, but I doubt that it would be 
feasible even in large offices, to have personnel engaged 
solely on coding reports. The new Outport Office Pro- 
cedures, of which reporting will form part, are being 
designed to assist in this respect. 


Mr. SMITH 


As I said in response to Mr. Bates, the new Outport Office 
Procedures are being designed to assist the surveyor by 
transferring the routine side of reporting to his clerical staff. 
Whilst I agree that during the early stages there is bound to 
be some duplication of effort, benefits will accrue when all 
ships are on the computer, and all ports have implemented 
all aspects of the new office procedures. We are entering a 
new era, and in the nature of things we shall make mistakes. 
What is important is that we learn by mistakes and modify 
our objectives accordingly. 

Additional assistance to the surveyor in the form of a 
pocket tape recorder has already been suggested to the team 
invetsigating outport work, and I know that its feasibility 
will be fully investigated. 


Objectives 


When in 1965 we first started thinking about the use of a 
computer for classification, we tried to assess possible gains 
against the background of a manual system which, in most 
respects, had stood the test of time. We concluded that the 
biggest benefit would be in the handling of machinery 
continuous survey records which under the manual system 
was becoming increasingly inefficient. In other areas it was 
thought that a mechanised system would be as efficient, but no 
more efficient than the manual methods. Other factors such 
as staff problems, and increasing demands from owners for 
survey information, have however since provided additional 
justification for using a computer. In this way alone, it is 
possible to improve our classification information service. 


Market research has shown that quarterly computer state- 


ments will assist owners operating planned maintenance 
schemes, and the system will be sufficiently flexible for these 
statements to meet specific owners’ requirements in terms of 
advanced notice. 


Training and Staff Involvement 

We have, within the last few weeks, started in classification 
a basic computer training course on tape, and this was 
intended as a general introduction to the new scheme. I think 
this probably illustrates our main aim which is to have total 
involvement of all staff and at all levels. We have had, and I 
propose that we should continue to have, discussion groups 
within the Classification Departments, and I hope that 
everyone will feel free to make whatever critical observations 
or suggestions they want, and to regard this scheme as a 
challenge. 


Remote Terminals in Outports 

These are certainly within the realms of possibility, but 
whether it will ever be necessary for an outport to have 
direct access to the computer is another matter. We are 
intending to provide outport surveyors with far better 
intelligence and information than they have had previously, 
in that every month we are going to distribute a reel of 
microfilm which will contain all up-to-date information about 
every classed ship; and with that information, at the moment 
I doubt whether it would ever be necessary for a Surveyor 
to have immediate access to the computer in London. 


Accuracy and Speed of Reporting 


This again is one of the objectives of the Outport Planning 
Team. The simplification of reporting procedure has been 
designed to speed up reporting, and because it is simpler it 
should improve accuracy. During visits of the Outport Team, 
they have been emphasising the importance of this. 


In order to give a more technical answer to the following 
contribution the Author has requested Mr. B. K. Batten to 
make the reply. 


Mr. M. Z. NAVAZ 

Mr. Algate’s paper is a very interesting one. It gives an 
insight into the processing of an outport Surveyor’s report 
and its final process through the Classing Committee. The 
part played by the computer has been well illustrated both in 
the text and with the aid of sketches. The Author points out 
the shortcomings in the system set up at Head Office. The 
main points seem to be. 

(A) Incorrect data being fed into the system resulting in more 
rejects and consequently more classing letters between 
outports and head office, 

(B) time lag in the lines of communication, 

(C) the additional paper work imposed on the outport Sur- 
veyor has not been arriving fast enough, 

(D) prejudice against the use of the computer for classifica- 
tion work. 

_ We must first appreciate that the process of classification 

is initiated at the outport, from the moment a request to 

survey is made. Also, just as the technical staff freely help the 
clerical staff in devising the computerisation programme, the 
clerical staff must study the human problems associated with 
the actual classification process, to help the outport Surveyors. 


Unless human stress and strain involved with every job is 
appreciated and accounted for, computerising the procedure 
of classification does not necessarily bring about the overall 
saving that is called for. The process of surveying has never 
changed over the last 200 odd years. We seem to be trying 
to equate the speed of a bullock cart with that of an aero- 
plane. 

The eye, nose, ear, mouth, hand and foot co-ordinated by 
the human computer, the brain, will continue to be the basic 
tools of outport survey. What is now needed is more mechani- 
cal and electrical devices to assist the basic tools of survey. 

Fig. 1 shows the process of classification and what needs 
to be the basic reform in the field Surveyor’s work, i.e. to 
separate staccato type classification work from report writing. 
A punch card format is possible with present-day technical 
progress. 

Fig. 2 shows the change in the line of communication that 
should be adopted. 

Fig. 3 the change in Report format must be so backed up 
with auxiliary equipment with which the Surveyor should be 
supplied, so that the following points are also fulfilled : — 


(a) A mechanical device to retain a picture of a complex 
situation (this reduces language problems and also volume 
of written work), 


(b) sound recorder to free the hands so that they will always 
be ready to protect the Surveyor and assist his work, 

(c) a permanent line of communication to avoid human stress, 

(d) other safety devices to prevent accidental loss of life and 
reduce injuries. 

The above are some of the devices to remove human 
stresses during survey. 

The other sketches, Figs. 4(a), 4(b), 4(c) and 4(d), etc., are 
the other numerous devices that help to accelerate the 
inspection process of classification. These are not far-fetched 
ideas. They are present-day technical inventions that exist on 
the market. To unleash more paper work on the outport Sur- 
veyor without considering his problems, does not help in the 
computerisation of the process of classification. Interdepart- 
mental concern has got to be the pass word for overall effi- 
ciency—after all the Surveyor must be made to feel that he 
is taking part in the new process and the revision is an im- 
provement on the former process. 


Mr. B. K. BATTEN 


I am grateful to Mr. Algate for allowing me, as one of the 
instigators of the new outport procedures, to reply to Mr. 
Navaz’s interesting contribution. 

Mr. Navaz rightly says that “human stress and strain asso- 
ciated with every job must be accounted for”, and with this I 
would agree. Strangely enough, however, this does not neces- 
sarily equate with a superabundance of sophisticated gadgets, 
no matter how practical they seem to be. The plain facts are 
that the average man finds it extremely difficult to make 
effective use of punched data recorders, tape recorders, etc., 
and will, if these are thrust upon him, evolve his own method 
of using them which offers little or no saving of time or effort 
in the end. 

The outport implementation team, in the course of their 
investigations made exhaustive enquiries on the use of such 
equipment. A Surveyor, as we all know, can become pretty 
dirty while working and, apart from his hard hat, is often 
relieved not to have to carry too much equipment with him. 


Punched card equipment, however neat, demands a certain 
standard of cleanliness in use and the Surveyor would still 
tend to reserve it for office use and make notes while on 
board ship. Further, the plain language report, if only of a list 
Classing letter HQ of items, does constitute a very valuable checkpoint at the 


Outport, before the information goes irrevocably to Head- 
Reports, letters etc. 


quarters. Similarly, a tape recorder has its uses in ON/OFF 
Approval letter 


Process of classification 
initiated here 


Reports 


Field surveyor 


Plans approval hire surveys, or large damage surveys, but there are few who 
would be capable of dictating such a report in an acceptable 
final form while on the ship. A Polaroid camera in the hands 
of an expert can give a useful picture, but can so easily repre- 
sent a waste of time, film and temper. 

RATE OF PROGRESS The other devices suggested are ingenious, but in the aver- 
age port, hardly practicable, the flexible sighting rods, for 

(Computer starved of data) example, costing some £80 per foot have a very limited life. 
| am still convinced that, properly used, the new schemes 
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“1966 LOAD LINE CONVENTION: ITS IMPLICATIONS AND INTERPRETATIONS” 
by T. A. Simpson, J. M. Bates and L. Beckwith 


CORRECTIONS AND ADDITIONS 


Interchange headings of Part Il and Part Ill: — 


Part Il. Philosophy 
Part III. Defects of the 1930 Load Line Con- 
vention 


Under HISTORY, end word in first line, 4th clause 
to read ‘man’s’. 

Article 3 (2) 

Delete last line (1965 II, p. 2826) in paragraph 
beginning “Smooth waters”. 

Paragraph (10) (a) 

In fourth 
plating’. 


line, read ‘shell plating’, not ‘small 
Regulation 10 (1) 

7th line to read ‘design or class of ship where... 
etc. 

Approval of stability 

In 4th paragraph add ‘Cyprus’ to the list of 
Administrations which have requested the Society 
to act on their behalf. 

At end of first paragraph in left-hand column, add 
‘Refer Fig. 14’. 

Paragraph (8) 

In second line replace ‘is’ by ‘are’. 

Regulation 17 (1) 

In paragraph preceding ‘See Sweden’ at foot of 
left-hand column and after ‘Type “B” reduced’, 
delete ‘by 100 per cent of the difference between 


Type “A” and Type “B” tabular freeboards 
(B-100)’. 

Add ‘(see Fig. 14)’ at the end of paragraph. 

Fig. 14 


Caption to read ‘Q Access to machinery spaces in 
ships of Type “A”, and Type “B” with reduced 
freeboards, requires inner and outer doors .. . 
respectively’. 

In first and second lines of left-hand column delete 
‘(see Fig. 15)’. 

Regulation 20 

In ninth line of first paragraph delete ‘(see Fig. 15)’. 
Regulation 22 (1) (c) 

In second line and after ‘summer load waterline’, 
add ‘or the timber summer load line if assigned’. 

Regulation 23 (2) 

In third line, replace ‘4:5 per cent’ by ‘2:5 per 
cent’. 


Page 32 


Page 34 


Page 35 


Page 46 


Pages 52, 
54 and 56 


Page 59 


Page 60 


Page 63 


Regulation 24 (3) 

Heading in left-hand box of table to read ‘Breadth 

of hatchway or trunk . . . ship’. 

Fig. 18 facing page 34 

In last column headed ‘Classification Societies’, 

in upper box, replace ‘Three guardrails’ by “Two 

guardrails or wires’. 

In second box, same correction 

also in first line after 2(c) delete ‘equal to or’ and 

in fifth line, after ‘supports’, replace ‘3°Om’ by 

leon 

In lower box, in first line, replace ‘2°Om’ by ‘6°0m’. 

In last line but one in left-hand column, substitute 

‘and supported’ for ‘where stanchions are to be 

fitted’. 

Regulation 28 

The note ‘Freeboards at intermediate lengths of 

ship are to be obtained by linear interpolation’ 

applies to Type “A” ships as well as to Type “B” 

ships. 

After this note and before ‘Ships above 365 metres 

...’ the following heading to be inserted: — 
‘Freeboards for Ships of length greater than 
365 metres’ 

The formula in para. (2) (a) at foot of same 

column to read ‘-587+23L—0-0188 L*’. 

In the second line of the same paragraph substitute 

‘400 metres’ for ‘500 metres’. 


In captions for Figs. 24, 25, 29, 30, 31, 32 and 38 
substitute ‘0°04B’ for ‘0°25B’. 

Fig. 42 

In first lines substitute “Sheer ordinate Z,=’ for 
‘Sheer ordinates Z=’. 

In paragraph (7), delete fourth line from bottom. 
In paragraph (12) and in second line of definition 
of L! insert ‘or’ between ‘poop’ and ‘forecastle’. 


Paragraph (13) 


In last line, left-hand column, substitute ‘para- 
graphs 9 to Il’ for ‘Regulations 9 to 11’. 


Regulation 39 (2) (b) 

In fourth line of first paragraph substitute ‘0-07L’ 
fom One 

Fig. 44 

The figures on the vertical scale (minimum bow 
height) te be increased by 1, scale to read 2 to 9 
instead of | to 8. The intersection of the vertical 
and horizontal scales is not a zero point on either 
scale. 


Page 64 


Page 66 


Page 68 


Page 70 


Page 71 


Page 82 


Page 86 


Fig. 45 

The intersection of the vertical and horizontal 
scales is not a zero point on either scale. 

In last line of left-hand column, substitute ‘greater 
sheer at’ for ‘better sheer of’. 


Regulation 43 (1) 
In second line, substitute ‘0°07L’ for ‘0°7L’. 


Regulation 45 (1) 
In second line, substitute ‘29’ for ‘39’. 


In first line of enumerated item 4 (left-hand 
column), substitute ‘deal’ for ‘dealt’. 


Paragraph (2) 

Cuba, substitute ‘*’ for ‘t’, 6th May, 1969 
Federal Republic of Germany, delete ‘*’ 
Korea, add ‘Republic of’ 

Kuwait, add ‘*’ 

Spain, delete ‘*’ 

Additions to list of signatory countries 


“* Brazil 12th December. 1969 
*Canada 14th March, 1970 
*Hong Kong 4th March, 1970 

See Note (1) 
*Mexico 25th June, 1970 
*Monaco 25th June, 1970 
*New Zealand Sth May, 1970 
*Portugal 22nd March, 1969 
“Note (1) 


The U.K. Merchant Shipping (Load Lines) Act 
1967 has been extended to Hong Kong by means 
of the Merchant Shipping (Load Lines) (Hong 
Kong) Order 1970, with effect from 4th March, 
1970’. 


Greece—Grid lettering 

The Government of Greece have reversed their 
decision to change the grid lettering. Greek letters 
are to be used as before. 


Insert ‘NEW ZEALAND 

The New Zealand Load Line Rules 1970 follow 
the same pattern as the U.K. Rules. 

The Administration requires a Record of Particu- 
lars to be prepared as specified in the Third 
Schedule of these Rules—For comments see page 
95, under United Kingdom. 

Freeboards are to be assigned in millimetres.’ 


Table 11 
facing 
Page 96 


Page 96 


Page 


Page 
Page 


Page 


Page 


7 


106 


116 


117 


118 


National Grid letterings 
“Type C Belgium Tropical Fresh Water 
Fresh Water 
Type D Brazil Winter North Atlantic 
Type E U.S.S.R. Fresh Water nN 
Letters LR are placed on the disc 
when the freeboards are assigned 
by the Society. 


Type K Iceland Letters on disc 1H 
Tropical Fresh Water HF 
Fresh Water F 
Tropical H 


Summer Ss 
Winter Vv 
Winter North Atlantic VNA 


Type L_ Finland Winter North Atlantic WNA 
Type M_ Greece 
delete note “now the same as ‘A’” 
Type N_ Italy Summer E 
Type R- Portugal Tropical Fresh Water TD 
Fresh Water D 
Type S_ South Africa 
lettering may be in 
Afrikaans where TSW=TF 
SW= F 
Type T Spain Winter I 
Type Z Japan Winter North Atlantic WNA 
In list of countries amend 
Bulgaria AorE 
Chile B 
Iceland K 
Peru J with letters RP at ring 
U.S.S.R. A or E’ 


The text under heading ‘ARTICLES’ is a con- 
tinuation of Table 10. 


First word under heading to read ‘Additional’ 
For ‘Refuse shutes’ read ‘Refuse chutes’ 


Insert in Index 


‘Stability, approval of 20° 


Correct in Index 


‘Watertight doors or covers to side openings in 
ships 27 
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THE 1966 LOAD LINE CONVENTION 


ITS IMPLICATIONS AND INTERPRETATIONS 


SUMMARY 


The 1966 International Convention on Load Lines is now 
in force for most of the major maritime countries. 


Following publication of the Final Act of the International 
Conference which took place in 1966, it was obvious that 
there would be a need for a paper on the subject, but owing 
to the extensive discussions which have arisen on the inter- 
pretation of various regulations, it is only now that the matter 
can be usefully dealt with. 

The paper gives a brief history of Load Line regulations, 
outlines the philosophy underlying the changes between this 
Convention and the previous 1930 Convention, attempts to 
clarify many of the requirements which have been laid down 
and enumerates the interpretations of various regulations by 
particular maritime Administrations. Some thought is given 
to future load line philosophy and the procedure to be adopted 
at Initial and Periodical Surveys (Renewal) and at Periodical 
Inspections (Annual) is laid down. 

It is hoped that the ensuing discussion will highlight the many 
problems being met with in implementing the Convention and 
that suggestions will be forthcoming which will lead to pro- 
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posals for the future simplification and rationalisation of both References 
the freeboard calculation and conditions of assignment. Index 
PART I 


HISTORY 


The history of British freeboard regulations has been fully 
covered in two previous Lloyd’s Register Staff Association 
papers by W. Watt, given during the Sessions 1923/24 and 
1930/31 respectively (Refs. 1 and 2). 

The transactions of the Royal Institution of Naval Archi- 
tects also include a number of papers on the subject, the 
first being a Report of an I.N.A. Committee which investi- 
gated the question of freeboards in 1867. 

The information contained in these papers makes interest- 
ing reading, but on the assumption that those deeply inter- 
ested will read the full details, it is only intended to mention 
some of the salient points. 

The subject of freeboards is, of course, as old as mans 
conquest of the sea. The freeboards of the first primitive log 
canoes must have been dependent on the natural instinct for 
self preservation. It is on record, but only of academic 
interest, that freeboard regulations existed in the laws of 
ancient Venice. 

As ships grew larger, and man ventured on longer journeys 
through the stormiest seas, loading w’ ‘Il governed, in the 
majority of cases, by safety considerat 

The lust for wealth, however, led .o the overloading of 
some vessels and, in the earlier years of the last century, 
such overloading was scandalously prevalent. Around the 


, 


coasts of the British Isles, many hundreds of ships were lost 
annually with an appalling loss of life. This loss was attri: 
buted purely to overloading and general unseaworthiness, a 
state of affairs which continued well into the latter part of 
the century, culminating in the famous Plimsoll agitation of 
1873. 

The first compulsory regulations for loading of ships in 
this country are contained in the Merchant Shipping Act of 
1890, but before this there had been many investigations into 
the question of freeboards. 


Proposals 


For a period of about 60 years, from 1774 until 1835, a 
record of load draught was made in Lloyd’s Register Book 
but there is no record of the manner in which this draught 
was determined. Presumably, it was a draught decided by the 
Owners as being suitable for the ship and its trade. 

It was not surprising, therefore, that some more uniform 
system should be demanded by the conflicting interests in- 
volved—Shipowners, Shippers and Underwriters—and in 
1835, the Committee of Lloyds proposed a freeboard of 
3 inches per foot depth of hold. This was known as “Lloyds” 
Rule” and was used extensively until 1880. 

Some years later in 1867, a Rule was formulated by the 
Liverpool Society of Underwriters. This closely resembled 
“Lloyds’ Rule”, but the freeboard varied with the depth of 


vessel. In 1869 they issued an amended table which took 
account of the increased strength of iron ships. The scale of 
freeboards given was intended for first class ships only, and 
was subject to satisfactory survey taking into account the 
age, form and class of the ship, season of the year and nature 
of the cargo. 

In 1867 the Institution of Naval Architects investigated the 
question of freeboards and forwarded a Report to the Board 
of Trade which was presented to Parliament in 1870. In this 
it was suggested that the freeboards should be one-eighth of 
the beam for ordinary sea-going ships of not more than a 
ratio of five breadths to length. 

About the year 1870 there was a demand for the “Spar 
Deck” type of ship. The scantlings of the upper material in 
these ships were much lighter than those of the full scantling 
ship, but recognising that the erection provided considerable 
reserve buoyancy, Lloyd’s Register modified the freeboard 
allowance for this type to 14 inches for every foot of depth 
of hold measured to the upper side of the main deck beam. 
The restriction in loading was withdrawn, however, after 
about a year when the scantlings of these superstructures 
were increased. The “Awning Deck” type was introduced in 
1873 and, in view of the light nature of this type of super- 
structure, Lloyd’s Register made freeboard a condition of 
class. The Load Line was indicated by a diamond with a 
bar at each end, above which were placed the letters L.R. 
This was the first instance of a load line being required by a 
public body. 

Between the years 1870-1874 Messrs. W. W. Rundell (Refs. 
3, 5, 8, 10), G. A. Mitzlaff (Ref. 4), J. Wigham Richardson 
(Ref. 6), E. Withy (Ref. 7), and B. Martell (Ref. 9) each 
submitted papers to the Institution of Naval Architects which 
included proposals based on reserve buoyancy. 

Legislation 

The Merchant Shipping Act of 1854 did not require any 
freeboards to be determined but provision was made for 
recording the draught and placing draught scales at the stem 
and stern. 

In the later act of 1871 the Board of Trade was given 
power to record the draughts of any ship proceeding to sea 
and the crew were given the right of appeal to the Board of 
Trade when they considered a ship to be unseaworthy either 
through overloading, structural weakness or defective equip- 
ment. 

The Merchant Shipping Act of 1873 required that “In 
addition to the draught at the stem and sternpost the extent 
of clear side shall be specified in the record in feet and 
inches”. 

Although the name of Samuel Plimsoll is synonymous with 
the compulsory marking of load lines on ships, mention 
should be made of James Hall, of Newcastle, who, although 
now almost unknown in this connection, had a considerable 
influence in the years prior to Plimsoll’s Parliamentary cam- 
paign. 

In November, 1867, Hall wrote a letter which appeared in 
“The Shipping Gazette” and “The Newcastle Daily Chronicle” 
under the heading “Our Ships and Seamen”’. He called atten- 
tion to the serious losses at sea and contended that legislation 
was urgently required to prevent unseaworthy ships being 
sent to sea. A subsequent letter which appeared in “The 
Times” of 17th October, 1868, mentioned overloading. “The 
Times” commented on this letter at the time and again the 


, 


following month; other papers did the same and interest was 
aroused. 

At the Annual Meeting of the Associated Chambers of 
Commerce in February, 1870, Hall proposed resolutions 
urging the compulsory periodical inspection of cargo ships 
and the determination of their “maximum load lines”. Im- 
mediately after this meeting, Samuel Plimsoll visited Hall 
who gave him illustrations of overloading and explained his 
reform programme. 

Thereafter, Plimsoll went forward with his propaganda and 
first raised the question of unseaworthy ships in Parliament 
in 1870 by moving a resolution, which was subsequently with- 
drawn, requiring a compulsory load line and survey of all 
ships. 

In 1871 he introduced a Bill but this was also withdrawn 
when the Government agreed to introduce another Bill, which 
resulted in the Merchant Shipping Act of 1871, which has 
already been mentioned. 

Not satisfied with this Bill, Plimsoll published a book in 
1873, entitled “Our Seamen”, in which he called attention to 
the state of affairs in the Mercantile Marine, the gross preva- 
lence of overloading, the rotten condition of “Coffin Ships”, 
both with regard to hull and equipment, the undermanning 
and filthy accommodation provided for the crews, the prac- 
tice of over insuring and the deliberate sinking of rotten and 
unprofitable ships. He did, however, point out that the 
majority of ships were classed and, in consequence, kept in 
satisfactory condition and that this denunciation was con- 
fined to a small minority of shipowners. 

Plimsoll made the following recommendations : — 


1. That all unclassed ships should be surveyed by the Board 
of Trade. 

2. That no Owner should be allowed to insure a ship for 
more than two-thirds of its ascertained value. 

In the same year his motion requesting an address for a 
Commission of Inquiry was granted and his statements fully 
investigated by the Committee appointed. The subsequent 
Government Bill of 1875 met with so much opposition that 
its passage was slowed and eventually it had to be withdrawn. 
The announcement of this caused one of the most exciting 
scenes ever witnessed in Parliament which ended in Plimsoll 
being suspended from the House for a week. 

His endeavours were not, however, in vain, for the Govern- 
ment eventually introduced another Bill which became the 
Merchant Shipping Act of 1876. This Act required that every 
British ship (excepting coasting ships under 80 register tons, 
fishing and pleasure ships) should have deck lines, indicating 
the position of each deck above the waterline, painted as near 
amidships as practical. All vessels leaving a United Kingdom 
port for foreign voyages were required to be marked, on the 
sides at or near amidships, with a circular disc 12 inches in 
diameter with an 18-inch horizontal line drawn through its 
centre. The centre of the disc was to indicate the maximum 
load line to which the Owner intended to load his ship for 
that voyage. The Master was required to enter the position 
of this disc from each of the deck lines in the Customs Form 
of Entry, the agreement form with crew and the ship’s Log 
Book. The Act was extended to include all foreign ships 
leaving any port in the United Kingdom, but there was no 
restriction on a ship arriving in an overloaded condition. 

While a load line disc was required on all foreign going 
and coastal ships of over 80 tons, no attempt was made to 


formulate rules to determine the necessary amount of clear 
side. 

Around this time Lloyd’s Register assigned freeboards to a 
large number of ships on a declaration, made by Owners, as 
to the draught or freeboard they considered suitable for their 
ships. 

In January, 1882, a report prepared by Mr. Benjamin 
Martell, Chief Surveyor of Lloyd’s Register, and his staff, 
was submitted to the Committee of the Society. This dealt 
with the question of freeboards for ships built to the Society’s 
class or equivalent thereto. A Table of Freeboards, prepared 
from evidence accumulated, was included in the Report and 
this was published in July of the same year. This Table, in 
conjunction with those prepared and issued by Sir Digby 
Murray in 1882, formed the basis of the first Board of Trade 
Tables issued in 1886 in the form of Instructions to Surveyors. 
There was, however, no legal obligation imposed on Owners 
except that defined in the Act of 1876 and, in consequence, 
these freeboards were only assigned on the voluntary applica- 
tion of Owners. 

There was a limited outcry against the interference with 
the rights of Owners but the Tables met with general support 
and the result was that after a period of five years voluntary 
application, the Merchant Shipping Act of 1890 was passed 
with very little opposition. 

This Act required all ships, excepting those under 80 tons 
employed in the coasting trade, and those employed solely in 
fishing and pleasure, to have freeboards in accordance with 
the regulations marked on the ship’s side. 

It is of interest to note that the Act required the Board of 
Trade to appoint the Committee of Lloyd’s Register to assign 
freeboards in accordance with these Regulations. 

There was a revision of the Freeboard Regulations in 1906 
which was brought about by the fact that the German 
Authorities had introduced Regulations in 1903 which allowed 
smaller freeboards in awning deck steamers and large sailing 
ships but required greater freeboards in flush deck ships. 

When the proposals were put before Parliament there was 
no serious comment in the preliminary stages, but, after some 
time, public attention began to be drawn to the deeper load- 
ing which was to be allowed and a storm of considerable 
violence broke throughout the shipping community. 

Calculations were carried out which showed that the effect 
of the new Regulations would be to increase the world’s 
deadweight tonnage by about 500,000 tons. This being the 
equivalent of 120 ships, a substantial loss to the shipbuilding 
industry. 

Allegations were made that vessels loaded to the deeper 
draughts permitted were sluggish, even dangerous and that 
many had been lost through overloading. Enquiry into 
specific cases, however, showed that at the time of disaster 
all the vessels concerned were floating at draughts less than 
those permitted under the old Regulations, and in no case 


could the new Regulations be held liable for the loss of a 
vessel. 

In the years which followed the situation was reviewed 
taking into account that the freeboards had been in use for 
around 17 years and that many of the Continental nations 
had introduced their own freeboard Regulations, some based 
entirely on the British Regulations and others differing only 
slightly from them. Therefore, in 1913, it was felt that the 
time was then ripe for the introduction of International 
Regulations and a Conference of the principal Maritime 
Powers was convened in London with this object in view. 
Owing to the war, however, this Conference was never held, 
but a Committee was appointed by the Board of Trade to 
examine the existing Regulations and make any recommenda- 
tions which they felt necessary. The Report of this Com- 
mittee, issued in 1916, fully vindicated the revision made in 
1906 and no evidence was found that freeboard was the 
dominant factor in causing the maritime losses to which their 
attention had been called. 

The Committee did, however, propose that the entire basis 
of the Tables be remodelled. 

Nothing was done until 1922 when a Conference was spon- 
sored by the Chamber of Shipping of the United Kingdom. 
This Conference, after giving full consideration to the recom- 
mendations of the 1916 Committee, decided to adopt them 
subject to minor modifications and it was hoped it would not 
be long before these proposals were internationally adopted. 

It was not, however, until May, 1930, after consideration 
by various Administrations, that an International Conference 
was held. The findings of this Conference, which became 
known as the 1930 Load Line Convention, remained in force 
until the 1966 Convention came into operation for countries 
which had acceded, on the 2Ist July, 1968. 

With the coming into force of the 1930 Convention, there 
was, for the first time, agreement between the Maritime 
nations on the method to be used in calculating the free- 
boards of merchant ships and on the conditions of assignment 
of these freeboards. Included in the regulations, and being 
applied for the first time to British ships, was the provision 
of deeper loading for tankers, ships of special type having 
properties approaching those of tankers, and ships carrying 
timber deck cargoes. 

An examination of the freeboards in use during the period 
under review shows that for nearly 100 years there were 
only small comparative variations, as the 1930 Convention 
was contrived to give freeboards very similar to those of the 
1906 Rules which, in turn, were very similar to the 1885 
Rules. 

As there had been considerable change in the design of 
ships in this period and, in particular, in recent years, an 
increase in the number of specialist types produced, it was 
obvious that the time had come for a change and a re- 
appraisal of the whole philosophy of freeboard. 


PART II 


PHILOSOPHY 


There have been many attempts to define freeboards on a 
theoretical basis but time and again it has been realised that 
there are so many factors involved that this is impossible. 
Some of the factors, dealt with at length by J. Bruhn (Ref. 
11) are as follows: — 

1. Geometrical dimensions and form of the vessel, including 

erections. 

2. Means of closing openings in the weather deck and sides 
and ends of superstructures. 

Means of freeing water from the deck. 
Structural strength. 

Means of propulsion. 

Particular trade in which the ship is employed. 
Weather, and type of seas. 

Season of the year. 

The competency of the officers and crew. 


It can be seen readily that whereas some of these factors 
can be taken into consideration in the design stage of the 
ship, others cannot because they may vary according to the 
conditions appertaining. On the other hand, the closing of 
openings in the deck and superstructures and the general 
handling of the vessel in particular weather conditions must 
be the prerogative of the Master whose responsibility is to 
ensure that the vessel is handled in a safe manner. 

J. Foster King. in a later paper (Ref. 12), stated that maxi- 
mum load lines should be defined as those which correspond 
to the average of the smallest to which competent and coura- 
geous captains are prepared to take the ordinary risks of 
familiar voyages on ships of known characteristics, without 
undue fear of damage to crew, ship or cargo. He also stated 
that such freeboards would, unavoidably, be greater than 
needed in continuous fine weather, but in ordinary bad 
weather would provide freedom from sea damage and 
moderate comfort. They would not eliminate risk or alter the 
fact that freeboards count for little when facing seas which 
may sweep the flying bridge—occasions when safety depends 
upon seamanship, efficient upkeep, strong coverings and strict 
attention to the securing of every cover to every opening. 

The early Rules for freeboard were based, in fact, purely 
on experience. The original ones were very simple, the free- 
board being only a percentage of the depth of the hold, but 
subsequently, they became much more complicated. 

The Tables produced by Martell gave the required per- 
centage of reserve buoyancy and were based on the moulded 
depth and a tonnage coefficient. Corrections were made for 
departure from standard length, sheer, and round of beam 
and an allowance was given for the presence of erections. 


CRNDARY 


The amount of reserve buoyancy required was not deter- 
mined by any theoretical considerations but in accordance 
with what was then generally considered to be a fairly 
average loading practice. 

The requirements published by the Board of Trade in 1886 
were based on these figures with some modifications and the 
addition of seasonal allowances. When it became necessary 
to extend the Tables to cover vessels over 300 feet in length, 
there was, of course, no data of experience available and, in 
any case, it was found that on the basis of the curves of 
percentage of reserve buoyancy and freeboard, a 100 per 
cent freeboard would eventually be arrived at. Consequently, 
some change had to be made and the reserve buoyancy curves 
were hooked round so that in ships with L/10=12 and a 
depth greater than 38 feet, a uniform reserve buoyancy of 
35°8 per cent was obtained whereas the original curves ranged 
from 22 per cent for the smaller ships to 30°5 per cent for 
the larger. The length correction for vessels 34 feet in depth 
and over was standardised at 1:7 inches per 10 feet. The 
character of these curves was shown in Sir Archibald Denny’s 
paper of 1901. (Ref. 13.) 


At the 1906 revision, although the tabular freeboards of 
practically all vessels were reduced, the basis remained the 
same. 

With the International Conference of 1930, the reserve 
buoyancy figures disappeared and freeboards were given on 
a basis of length, with corrections for coefficients of fineness 
calculated at 85 per cent of the moulded depth, percentage 
length of superstructures and variations from the standard 
depth, sheer and round of beam. Reduced freeboards for 
vessels carrying timber deck cargoes and for tankers, intro- 
duced into the 1930 Convention, were again based on experi- 
ence gained in the operation of such vessels. 


A standard of strength, which was stated to be applicable 
to unclassed ships, was also introduced, but tended to be 
used as a minimum standard for classed ships. 

In framing the 1930 Convention an attempt was made to 
simplify the Rules from those previously enforced, but in 
the effort to ensure that the final freeboard obtained was 
substantially the same as under the 1906 Rules, a number 
of anomalies appeared which proved most unsatisfactory, and 
it was considered that some of the corrections were working 
the wrong way. In addition, interpretations varied between 
National Administrations which sometimes added obscure 
complications to the calculations. Furthermore, as the original 
Rules and the 1930 Convention Rules had been based on the 
simpler and more standard vessel, then being constructed, 
it was realised that the latter Convention was entirely out- 
dated and the time was ripe for a revision. 


PART III 


DEFECTS OF THE 1930 LOAD LINE CONVENTION 


The “standard” ship for the 1930 Convention incorporated 
a superstructure, covering 0°2L amidships, and a forecastle. 
Standards were laid down for depth, round of beam and 
sheer, credit or penalty to the basic freeboards being given 
for variations from these standards. 

From the continued use of these Rules, it was thought that 
the following were in need of revision: — 

1. Longitudinal Strength. With the changes in the design 

and construction of ships since 1930, the “f.d.B.” formula 
was patently out of keeping with modern structural con- 
cepts. 
Depth correction. It was believed that this could be 
rationalised, either by discontinuing the correction and 
adjusting the freeboards accordingly or by adjusting the 
formula to give a more satisfactory correction. 
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3. Round of beam correction. It was felt that this had 
little effect on the freeboards of modern ships and could 
well be dispensed with. 

4. Superstructure correction. This was considered to require 
amendment, particularly in respect of allowances being 
given for open superstructures and overhangs. 

5. Block coefficient correction. This was thought by many 
to be working the wrong way. 

6. Sheer correction. It seemed desirable to apply this cor- 
rection in the same manner for all ships. Under the terms 
of the 1930 Convention, in order to obtain the maximum 
allowance for excess sheer, a superstructure was required 
covering 0°2L amidships but with the particular excep- 
tions of flush deck ships and tankers which were exempt 
from this requirement. 

7. Flush deck correction. This was considered to be un- 
realistic, being based on a length parameter. 


PART IV 


THE INTERNATIONAL CONFERENCE ON LOAD 
LINES 1966 


This Conference was convened in London, by IMCO*, 
from the 3rd March to the Sth April, 1966. Previously, 
arrangements had been made to hold it in 1960, but as it had 
been decided to hold the International Conference on the 
Safety of Life at Sea in that year, the Load Line Conference 
had to be postponed. 

Fifty-two countries were represented and a further eight 
sent observers. Members of the Society’s technical staff 
attended as either delegates or advisers on behalf of the 
Governments of the United Kingdom, Panama and Liberia. 

Before the date originally proposed various Governments 
had set up working parties to examine proposals for the 
revision of the Load Line Rules and the 1959 Conference of 
Classification Societies, held in London, had made a number 
of recommendations which formed the basis of the U.S.A.’s 
draft Rules placed before the 1966 Conference. 

Later thoughts, however, suggested that the following 
criteria should be used as a basis for assessing freeboards: — 


(1) The prevention of entry of water through the exposed 
parts of the vessel. 


(2) Probability of deck wetness in relation to bow height. 


(3) The maintenance of sufficient reserve buoyancy in normal 
conditions of service. 


(4) The protection of the crew when moving about the vessel. 
(5) Adequate structural strength of the ship. 
(6) Stability and compartmentation. 


* The Inter-Governmental Maritime Consultative Organisation (IMCO) is a 

specialised agency of the United Nations and the only one concerned solely 
with Maritime affairs. Nearly 60 states comprise its membership. 
Its objectives are to facilitate co-operation among governments on technical 
matters affecting shipping and with special responsibility for the safety of 
life at sea, to ensure that the highest possible standards of safety at sea and 
of efficient navigation are achieved. This entails providing extensive exchange 
between nations of information on technical maritime subjects. 


Investigations had already been carried out by Messrs. 
Goodrich, Newton and Vossers on the probability of deck 
wetness and by the Sub-Committees of the Maritime Safety 
Committee of IMCO on subdivision and stability. 

Some of the subjects which caused considerable debate at 
the Conference have previously been dealt with in a paper 
by D. R. Murray-Smith. (Ref. 14.) The full implications of 
the Conference, together with its aims and philosophy are 
covered in Mr. Murray-Smith’s paper, therefore, the follow- 
ing comments are offered only as a summary of the main 
decisions of the Conference to highlight the major differences 
between the 1930 and the 1966 Conventions. 

The decisions with which this paper is primarily concerned 
were made by the Technical Committee of the Conference, 
and during its opening sessions the delegates propounded 
their views on the fundamentals of freeboard determination. 

There were two schools of thought as to whether or not 
freeboards should be influenced by considerations of sub- 
division and stability. Difference of opinion also arose as to 
the degree of importance which should be placed on the size 
and character of hatchways. 

Agreement was unanimous, however, that in the years since 
the 1930 Convention, the gradual replacement of wood hatch 
covers by mechanically operated steel covers and the IMCO 
recommendations on the treatment of shelter *tween decks 
and other open spaces, were significant advances towards 
improvement in the safety of ships. These particular views 
and developments had their effect on subsequent decisions 
made by the Conference. 


Strength 


It was agreed to dispense with the “f.d.B.” formula for 
strength on the grounds previously stated. Ships built and 
maintained in conformity with the requirements of a recog- 
nised Classification Society are considered to possess adequate 
strength. 


In the case of certain types of ships, the Master is now 
required to be provided with sufficient information, in an 
approved form, to give him guidance in loading the ship in 
order to avoid any unacceptable stresses. Where a ship is 
not classed the Administration concerned will decide whether 
its strength is acceptable. Standards of strength for super- 
structures have also been left in the hands of the Assigning 
Authorities. 


Freeboard Length 


The freeboard length is no longer measured on a variable 
load waterline, but on a predetermined waterline at 85 per 
cent of the least moulded depth. 


Freeboard Deck 


The definition of the freeboard deck has also been altered 
so that an Owner may nominate a deck lower than the upper- 
most continuous deck as the freeboard deck, provided the 
Administration concerned agrees. 


Basic Freeboards 


It was generally agreed that the knowledge and experience 
gained since 1930 justified a reduction in basic freeboards, 
particularly in the larger ships. Owing to the difficulty in 
definition, it was decided to discontinue the use of the term 
“Tanker”. Ships designed to carry only liquid cargoes in bulk 
and in which cargo tanks have only small access openings 
covered by weathertight gasketted covers of steel or equivalent 
material, are designated as Type “A” ships, all other ships 

eing of Type “B”. 

The basic freeboards for Type “A” ships as compared 
with the tabular “Tanker” freeboards under the 1930 Con- 
vention have been reduced by about 10 per cent at 150 metres 
(492 feet) length, 11 per cent at 225 metres (738 feet) and 
15 per cent at 300 metres (984 feet). 

For ships of length 100 metres (328 feet) and below, the 
basic freeboards for Type “B” ships are the same as the 
1930 Convention tabular “Steamer” freeboards, but beyond 
this length they are progressively reduced from the 1930 
figures by up to about 10 per cent at a length of 160 metres 
(525 feet). These “B” Type freeboards apply only to ships 
which have hatchways in position | closed by gasketted, 
weathertight metal covers or, alternatively, metal covers of the 
pontoon type in conjunction with tarpaulins. 

Ships of Type “B” which have hatchways closed by wood 
covers or by steel sectional covers in association with tar- 
paulins and battening arrangements, are subject to a penalty 
as compared with other ships of Type “B”. The basic free- 
boards of these Type “B+” ships above a length of 130 
metres (426 feet) are still, however, the same as the 1930 
tabular “Steamer” freeboards but below this length they are 
somewhat increased by similar comparison. 

One of the arguments put forward for increasing the basic 
freeboards of small ships was that their stability would be 
improved. It was decided, however, that as many other 
factors also affected stability, the solution lay in the provision 
of adequate enclosed superstructures. Small ships, of not 
more than 100 metres (328 feet) in length are, therefore, 
subject to a penalty if they do not have enclosed superstruc- 
tures covering at least 35 per cent of the ship’s length. 

With ore and bulk carriers in mind, it was agreed that 
Type “B” ships over 100 metres (328 feet) in length could be 


allowed smaller basic freeboards subject to their ability to 
withstand flooding. The question of floodability is fully dealt 
with later in the paper. 

A comparison of 1930 and 1966 freeboards is shown in 
Fig. 1: 


Block Coefficient 


There were conflicting opinions as to whether the existing 
block coefficient correction should be retained. It was argued 
on the one hand that it unnecessarily increased the freeboards 
of “full” ships and on the other hand, that it was justified 
on the grounds of maintaining the same relative proportion 
of reserve buoyancy as before. The former argument was 
later strengthened by the adoption of the new bow height 
regulation which requires less bow height for “full” ships 
than for “fine” ships. In view of the lack of agreement it was 
decided to retain the existing correction. 


Bow Height 


It was generally agreed that in view of the considerable 
reduction in freeboards being allowed for the larger ships, 
there was a need to restrict the extent of deck wetness. As a 
result, an entirely new requirement has been inserted in the 
Rules to provide for a minimum bow height. Research 
carried out in recent years has shown that fast fine lined ships 
have a greater tendency to wetness than the slower full lined 
ships. Consequently, the formula for bow height is based on 
length and block coefficient for ships up to 250 metres (820 
feet) in length. Over this length only the block coefficient is 
taken into account. 


Flush Deck Penalty 


There was a strong feeling that this penalty was too severe, 
particularly on the larger vessels, and that it should be 
modified. In view, however, of the new requirements for bow 
height and the regulation imposing a penalty on small ships 
having superstructures less than 0°35L in length, it was 
decided to delete the flush deck penalty altogether. 


Round of Beam 


The contention that this correction could be dispensed with 
was agreed to. 


Superstructures 


There were many suggestions as to how the superstructures 
correction could be made more effective. Far reaching changes 
were considered to be impracticable in view of the limited 
time available, but some of the anomalies in the existing 
correction were dealt with. The only superstructures which 
now qualify for freeboard deductions are those which are 
properly enclosed and can be secured weathertight. Class II 
closing appliances, accepted by the 1930 Convention, are nos 
considered to meet this new requirement. The restriction on 
the effective length of a poop or bridge because of an adjacent 
trunk, and the practice of allowing a deduction for open 
superstructures or overhangs has been discontinued. No 
allowance can be given for a trunk unless its breadth is at 
least 60 per cent of the breadth of the ship, but the sides of 
an enclosed superstructure may be set in from the ship’s side 
up to a limit of 4 per cent of the breadth of the ship. The 
favourable treatment of raised quarter decks has been allowed 
to continue. 
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Sheer 


Despite some criticism, it was decided that the existing 
standard sheer should remain unaltered but that there should 
be a number of changes in the sheer correction. Simpson’s 
First Rule has been replaced by Simpson’s Second Rule for 
the calculation of the area under the sheer curve and each 
half of the sheer profile is now considered separately. Sheer 
credit is given for a poop or forecastle under certain circum- 
stances. The proviso that the full allowance for excess sheer 
could be granted only if an enclosed superstructure was fitted 
over 0°2L amidships has been extended to include Type “A” 
ships (previously “Tankers’’). 


Conditions of Assignment 


Whilst these remain generally the same as in the previous 
Convention, certain items have been made more detailed. In 
this respect the measures required to be taken for the pro- 
tection of the crew in getting to and from their quarters have 
been made more onerous, particularly those for the Type “A” 
ship and the Type “B” ship which by virtue of its ability to 
withstand flooding, may have freeboards smaller than those 
of the basic Type “B” ship. 

The method of calculating freeing port area has been 
modified. The effect is to increase the required area by about 
10 per cent thus compensating for the deeper draughts now 
allowed. 

The requirements for scuppers and discharges are more 
specific, and regulations regarding the control of main and 
auxiliary sea inlets and discharges in connection with the 
operation of machinery have been added. 

In addition, there have been alterations to the requirements 
for the fitting of side scuttles below the freeboard deck. 
Portable deadlights can no longer be fitted in passenger and 
crew spaces in enclosed superstructures ; they must be hinged. 


Ventilator closing appliances on ships of 100 metres (328 
feet) or less in length are to be permanently attached. 

For the first time in any freeboard regulations, it is a 
requirement to provide the Master with loading and stability 
information. 


Sag 


The majority of tankers sag in the loaded conditions with 
the consequence that the ship reaches its maximum load line 
before the corresponding deadweight has been taken on 
board. Suggestions were, therefore, made by Owners to the 
various Administrations that some immersion of the appro- 
priate load line should be allowed provided it could be 
shown that it was due to the deflection of the ship and not 
to overloading. With this in mind, a number of proposals 
were submitted to the Conference. 

While the principle of a sag correction was viewed favour- 
ably, it was felt that on the same basis a hog correction 
should also be applied. After consideration of the difficulties 
involved in controlling the loading of ships with such cor- 
rections being applied, it was decided that the proposals could 
not be adopted. 


Zones, Areas and Seasonal Periods 


No major alterations were made in the seasonal zones and 
areas, but a number of significant minor changes were thought 
to be justified. 

It was considered that because small ships were more 
vulnerable to heavy seas than larger ships, certain relaxations 
were only justified for ships of over 100 metres (328 feet) in 
length. 

The Winter North Atlantic penalty which, under the 1930 
Convention, applied to all “Tankers” and to other ships of 
330 feet or less in length, now only applies to ships of 100 
metres (328 feet) or less in length. 


For ready reference, the main differences between the 1930 
and 1966 Conventions are shown in tabular form in Table 1. 


TABLE 1 THE MAIN DIFFERENCES BETWEEN THE 1930 AND 1966 LOAD LINE CONVENTIONS 
ITEM 1930 CONVENTION 1966 CONVENTION 
1. STRENGTH Classed Ships—Ships which comply with the highest standards of a | Classed Ships—Virtually the same as for the 1930 Convention 
Classification Society recognised by the Adminis- 
tration are regarded as having sufficient strength. 
Unclassed Ships—Strength to be determined by the Assigning | Unclassed Ships—The Administration to be satisfied that the 
Authority, guidance being given in this respect general structural strength of the hull is sufficient 
including the *‘f.d.B’ formula for longitudinal for the draught corresponding to the freeboard 
strength. assigned. 
2. FREEBOARD LENGTH | The length in feet on the summer load waterline from the foreside | 96 per cent of the total length on a waterline at 85 per cent of the 


of the stem to the afterside of the rudder post. Where there is no 
rudder post, the length is measured from the foreside of the stem to 
the axis of the rudder stock. For ships with cruiser sterns, the 
length is taken as 96 per cent of the total length on the designed 
summer load waterline, or as the length from the foreside of the | 
stem to the axis of the rudder stock whichever is the greater. 


least moulded depth measured from the top of the keel, or the length 
from the foreside of the stem to the axis of the rudder stock on the 
same waterline, whichever is the greater. In ships designed with a 
rake of keel, the waterline on which this length is measured is to be 
parallel to the designed waterline. 


3. FREEBOARD DECK This is the deck from which the freeboard is measured, and is the | This is normally the uppermost complete deck exposed to weather 
uppermost complete deck having permanent means of closing all | and sea, which has permanent means of closing all openings in the 
openings in weather portions of the deck. It is the upper deck in weather part thereof, and below which all openings in the sides of 
flush deck ships and ships with detached superstructures. the ship are fitted with permanent watertight means of closing. 

Subject to the approval of the Administration, an Owner may 
In ships having discontinuous freeboard decks within super- designate a lower deck as the freeboard deck provided it is a com- 
_ structures which are not intact, or which are not fitted with Class | | plete and permanent deck continuous in a fore and aft direction at 
closing appliances, the lowest line of the deck below is taken as the least between the machinery space and peak bulkheads and con- 
| freeboard deck. tinuous athwartships. 
4. TABULAR AND BASIC Tabular freeboards are given for three classes of ship: | Basic freeboards are given for two types of ships up to 365 metres 
FREEBOARD (1) Steamers up to 750 feet in length, (1200 feet) in length, viz: 

| (2) Tankers up to 600 feet in length, tankers being defined as Type ‘A’ ships which are ships designed to carry only liquid cargoes 
“steamers specially constructed for the carriage of liquid cargoes”, in bulk, and in which cargo tanks have only small access openings 
and _ closed by watertight gasketted covers of steel or equivalent material. 
(3) Sailing Ships Type ‘B’ ships which are ships other than Type *A’. Type *B’ ships 
_ must be fitted in Position 1, with steel weathertight hatch covers or 
A reduction in freeboard may be granted to steamers over 300 feet be subject to a penalty. Type ‘B’ ships of over 100 metres (328 
| in length, possessing constructional features similar to those of a | feet) in length may have freeboards intermediate between Type ‘A’ 

tanker, which afford extra invulnerability against the sea. and Type ‘B’, depending on their ability to withstand flooding. 

5. FtusH Deck PENALTY Applied at the rate of 14 inches per 100 feet of length irrespective of | No penalty, but to encourage the fitting of sufficient superstructures 
length of ship. in ships less than 100 metres (328 feet) in length, a penalty is 

incurred when the total length of superstructures is less than 35 per 
| cent of the ship’s length. 

6. ROUND OF BEAM CORRECTION Where the round of beam is greater or less than standard, the free- | No correction. 

| board is decreased or increased respectively, the reduction being 
subject to an upper limit. 

7. SUPERSTRUCTURE ALLOWANCE Allowance given for superstructures whether enclosed or not, the Allowance given for enclosed superstructures only. Closing 

| amount of the allowance being dependent upon the type of closing appliances to be weathertight, of steel or equivalent material. 
| appliance fitted. 
8. Bow HEIGHT No requirement for minimum bow height but a forecastle of at | All ships required to have a specified bow height attainable either 


least 7 per cent of the length of the ship is required on tankers. 


by sheer or by fitting a superstructure. 


TABLE 1—continued THE MAIN DIFFERENCES BETWEEN THE 1930 AND 1966 LOAD LINE CONVENTIONS 


ITEM 1930 CONVENTION 1966 CONVENTION 


9. LOADING INFORMATION Not required to be supplied. All new ships to be provided with an approved form of loading 
information except where the Administration considers it to be 


unnecessary for a particular length, design or class of ship. 


10. STABILITY INFORMATION Not required to be supplied. The provision of an approved form of stability information to all 
new ships is now a condition of assignment of freeboard. This is 
in addition to or complementary to the requirements of Inter- 
national Conventions for the Safety of Life at Sea which may be 


applicable. 


11. VENTILATORS 


Ventilators in exposed positions on freeboard and superstructure 
decks to spaces below freeboard decks or decks of superstructures 


Substantially the same as the 1930 Convention with respect to 


: ¢ : _ coaming construction and support. Coamings in Position | which 
to have coamings of steel, substantially constructed and efficiently | 


extend to more than 4,5 metres (14-8 feet) above the deck and in 


Ol 


connected to the deck. Position 2 which extend to more than 2,3 metres (7-5 feet) above 
the deck, need not be fitted with closing arrangements unless 
specifically required by the Administration. Except as provided 
above, all ventilator openings to be provided with weathertight 
closing appliances. In ships of not more than 100 metres (328 feet) 
in length, these are to be permanently attached; on other ships they 
may be stowed conveniently near the ventilators. 


Ventilator openings to be provided with efficient closing arrange- 
ments. 


Coaming heights on the freeboard deck and superstructure decks 
within 0,25L from the stem to be at least 36 inches, in other exposed 
positions on the superstructure deck 30 inches. 


; . _ Coamings in Position | to be at least 900 millimetres (354 inches) 
Ventilator coamings over 36 inches in height to be specially and in Position 2, 760 millimetres (30 inches) above the deck. 
supported. Position 1 includes raised quarter decks. 


12. Arr Pires Height from deck to opening to be at least 36 inches in wells on 
_ freeboard decks, 30 inches on raised quarter decks and 18 inches on 
other superstructure decks. Efficient means to be provided for 


closing the openings of air pipes. 


Height from deck to the point where water may have access below 
to be at least 760 millimetres (30 inches) above freeboard and 
raised quarter decks and 450 millimetres (174 inches) on super- 
structure decks. Where these heights interfere with the working of 


13. CarGo Ports, ETC. 


Openings in sides of ships below freeboard deck to be fitted with 
watertight doors or covers of sufficient strength. 


the ship, a lower height may be approved. Satisfactory means 
permanently attached to be provided for closing the openings of 
air pipes. 


Similar to 1930 Convention but number of doors to be compatible 
with the design and working of the ship. 

Unless the Administration agrees the lower edge of such openings 
is not to be below the upper edge of the uppermost load line. 


14. ScCUPPERS AND DISCHARGES 


Arrangements laid down for the prevention of water passing 
inboard to spaces below freeboard deck only. 


Stricter arrangements for safeguarding fittings specifically laid 
down, depending on the position of inboard ends relative to the 
summer load waterline. 


15. Sipe SCUTTLES 


Position relative to the waterline not stipulated. Side scuttles in 
superstructures and below freeboard deck to be fitted with per- 
manently attached deadlights except spaces in superstructures 
which are for passengers or crew where portable deadlights may be 
stowed adjacent. 


16. FREEING PorT AREA 


Lowest position in relation to the waterline now stipulated. Hinged 
inside deadlights to be fitted to all side scuttles to spaces below 
freeboard deck or to spaces within enclosed superstructures. 


Freeing port area for ships with bulwarks increased by about 10 
per cent over that required under the 1930 Convention. 


17. GUARD RAILS OR BULWARKS 


No details specified with regard to number, height or support. 


Minimum requirements laid down for number, height and support. 


18. GANGWAYS AND LIFELINES 


Couched in general terms for “‘Steamers”’, but a little more specific 
for ““Tankers”’. 


Laid down as vaguely as in the 1930 Convention but interpreta- 
tions by many National Authorities, with regard to Type ‘A’ and 
Type *B’ ships which have freeboards intermediate between Type 
‘A’ and Type ‘B’ freeboards, are very detailed and exacting. 


PART V 


ARTICLES 


These deal with general principles of procedure and control 
and also with the relationship between contracting Govern- 
ments with each other and with IMCO. Consequently, only 
those Articles which have a direct bearing on the application 
of the Convention, in so far as they affect the work of the 
Society, are discussed below. 


ARTICLE 2 


DEFINITIONS 


The majority of the definitions given are self-explanatory 
but some could well be expanded upon. 
(2) “Administration” means the Government of the State 
whose flag the ship is flying. This is slightly different 
from the definition given in the 1930 Load Line Conven- 
tion and the 1960 S.0.L.A.S. Convention where it means 
the Government of the country in which the ship is 
registered. 
“International Voyage” means a sea voyage from a coun- 
try to which the 1966 Convention is applicable, to a port 
outside that country, or vice-versa. This is similar to the 
definition given in the 1960 $.0.L.A.S. Convention except 
that the word “voyage” is qualified by the word “sea”. 
For the purpose of this definition, every territory, for 
which a Contracting Government is responsible for its 
international relations or for which the United Nations 
Organisation is the administrative authority, is regarded 
as a separate country. 
A “Fishing Vessel” is a ship used for catching fish, 
whales, seals, walrus or other living resources of the sea. 
(6) ‘New Ship” means a ship whose keel was laid, or where 
the ship was at a similar stage of construction, on or 
after the date of the 1966 Convention coming into force 
for the Contracting Governments concerned. For a large 
number of Governments, this date was the 21st July, 
1968. A list of dates of the Convention coming into force 
for various Governments is included in Appendix I. This 
definition is generally applicable for all contracting 
Governments, but the Norwegian and Danish Govern- 
ments have adopted a slightly different approach. These 
variations are detailed in the Appendix If in which the 
procedures to be followed for various Administrations 
are collated. 
“Existing” Ship means a ship which is not a new ship, 
but see Norway (Appendix II). 
“Length” the complete definition is given under Regula- 
tion 3. 


(4) 


(5) 


(7) 


(8) 


ARTICLE 3 


GENERAL PROVISIONS 


(1) No ship to which the new Convention applies may pro- 
ceed to sea on an international voyage after the date on 
which the Convention comes into force unless it has been 
surveyed, marked and provided with an International 


Load Line Certificate (1966), or where appropriate, an 
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International Load Line Exemption Certificate in accord- 
ance with the provisions of the Convention. 

There is nothing in the Convention to prevent an 
Administration from assigning a greater freeboard than 
the minimum freeboard determined in accordance with 
Annex I of the Convention. It is worthy of note that no 
ship registered in the United Kingdom, to which the 
Convention applies, is allowed to sail beyond the limits 
of smooth or partially smooth waters unless it complies 
with the requirements of paragraph (1) of this Article, 
even though the ship is not engaged on an international 
voyage. 

“Smooth waters” has the meaning assigned to it in the 
Rules made under Section | of the Merchant Shipping 
(Safety Convention) Act 1949 as amended by Section 8 
of the Merchant Shipping Act 1964. In this respect, refer- 
ence should be made to Statutory Instrument 1965/1103 
(1965 II, p. 2826). 

Paragraph (2) of this Article as administered by the 
Board of Trade represents a change in the earlier British 
Regulations which did not permit such a_ procedure 
except where such a course of action was imposed by 
considerations of strength, of subdivision in the case of 
passenger ships, of stability in the case of special type 
vessels, or a combination thereof. 


ARTICLE 4 
APPLICATION 


Article 4(4) provides that an existing ship which, under the 
terms of the previous Convention had freeboards assigned 
which are smaller than those possible under the terms of the 
new Convention, will be able to retain its present freeboards 
without having to comply with the requirements of the new 
Convention. 

On the other hand, an existing ship which, by the applica- 
tion of the 1966 Convention, could obtain a reduction in its 
present freeboards must comply fully with the conditions of 
the new Convention before the reduction can be granted. 

It is, of course, understood that any reduction in freeboard 
is subject to the scantlings of the vessel being found or made 
suitable for the increased draught. 


ARTICLE 5 
EXCEPTIONS 


Existing ships of less than 150 gross tons will continue to 
be excepted from the Convention, but for new ships the 
lower limit has been reduced to 24 metres (79 feet) in length. 

Further, the Convention does not apply to ships of war, 
pleasure yachts, fishing vessels, and to ships trading in certain 
restricted areas such as the Great Lakes of North America, 
the River St. Lawrence within defined limits, the Caspian sea 
and the Rivers Plate, Parana and Uruguay, again within 
specified limits. 

The United Kingdom Administration in Statutory Instru- 
ment No. 1116, lists additional exceptions, referred to as 
“exemptions” in the document quoted, in the case of vessels 


under 80 tons gross, of specified classes and engaged solely 
in the coasting trade. Details will be found in Appendix II. 


ARTICLE 6 


EXEMPTIONS 

Article 6 specifies the circumstances under which ships may 
be exempted from the provisions of the Convention, whether 
by reason of service, design or other consideration. 

Exemptions may also be given in exceptional circumstances 
to ships which do not normally undertake international 
voyages, provided they comply with Safety requirements ade- 
quate for the voyage to be undertaken. 

When an Owner desires to claim an exemption under this 
article, reference should be made to the London Office before 
any action is taken. 

It should be noted that in general, Load Line Exemption 
Certificates will only be issued by the Administration con- 
cerned. 


ARTICLES 8 AND 9 


EQUIVALENTS AND APPROVALS FOR 
EXPERIMENTAL PURPOSES 
Full details of any proposals under these headings should 
be forwarded to the London Office for consideration. See also 
Sweden (Appendix II). 


ARTICLE 10 


REPAIRS, ALTERATIONS AND MODIFICATIONS 

Before the commencement of major repairs, alterations and 
modifications, advice should be sought from the London 
Office as to the extent to which the vessel will require to meet 
the requirements of the Convention as a new ship. Some 
Administrations have given specific instructions in this respect, 
these are given in Appendix II. 


ARTICLE 13 


SURVEYS, INSPECTIONS AND MARKINGS 


This article allows Administrations to delegate their powers 
to organisations recognised by them. 

A list of countries which, at the time of writing, have 
authorised the Society to act on their behalf will be found 
in Appendix I. 


ARTICLE 14 
INITIAL AND PERIODICAL SURVEYS AND 


INSPECTIONS 


The procedures to be adopted when carrying out the 
surveys mentioned in this Article are dealt with in detail in 
Appendix II. 


It is important to note, however, that a Periodical Inspec- 
tion is now required annually on all ships regardless of 
nationality. 

Particularly attention is drawn to the new terminology being 
used. The 1966 Convention refers to Periodical Inspections 
instead of Annual or Periodical Surveys and to Periodical 
Surveys instead of Renewal Surveys. 


ARTICLE 16 
ISSUE OF CERTIFICATES 


Article 16(4) refers to the validity of current Certificates. 
In the case of a ship which has a 1930 Load Line Certificate, 
issued by the Society, this Certificate will remain valid for 
a period of not more than two years from a date three 
months after the country whose flag the ship is flying has 
acceded to the Convention. The current Certificate will be 
replaced by a 1966 Certificate as and when the ship completes 
its next Periodical Inspection. The issue of the new Certificate 
will be done automatically by the London Office on receipt 
of a satisfactory survey report. 

Consequently, all ships flying the flags of countries for 
which the Convention came into force on 21st July, 1968, 
should be supplied with a 1966 Certificate before 21st July, 
1970. 


ARTICLE 19 
DURATION OF CERTIFICATES 


The validity of a 1966 Load Line Certificate is limited to 
five years as was previously the case under the 1930 Con- 
vention, but in cases when a Periodical Survey has been 
carried out, and a new Certificate is not available before the 
ship sails, the validity of the original Certificate may, with 
the agreement of the London Office, be extended for a period 
not exceeding five months. This permitted period of extension 
renders the issue of short term Certificates unnecessary. It 
should, however, be noted that an extension to the Certificate 
can be granted only if the full requirements of a Periodical 
Survey have been carried out. This means that Owners will 
be required to carry out Periodical Surveys within the five 
year period laid down by the Convention. 

When a Certificate has expired and the Owner has asked 
for an extension although he is not able to carry out the 
Periodical Survey immediately, the Surveyors at the port con- 
cerned should cable the London Office for guidance. 

Under no circumstances should the validity of a Certificate 
be extended without instructions from the London Office. 

The question of Certificates is dealt with more fully in 
Appendix I. 


PART VI 


REGULATIONS FOR DETERMINING LOAD LINES 
GENERAL 


The Regulations assume that the nature and stowage of the 
cargo, ballast, etc., are such as to secure sufficient stability of 
the ship and the avoidance of excessive structure stress. They 


also assume that where there are International requirements 
relating to stability, or subdivision, these have been complied 
with. The question of subdivision and stability is, however, 
dealt with in some detail in the later stages of this paper. 
The Regulation numbers referred to are those adopted by 
the International Conference on Load Lines 1966, but each 


Regulation has been rephrased in everyday language incor- 
porating, where available, the varying interpretations made by 
National Authorities. In addition, in Appendix II under 
United Kingdom, each Convention Regulation number has 
been cross-referenced to the corresponding Rule number in 
the Statutory Instrument 1968, No. 1053, The Merchant 
Shipping (Load Line) Rules 1968, and to other relevant rules. 
This should prove useful for those Surveyors engaged on the 
survey of ships registered in the United Kingdom. 

Where the metric system of measurement is used in the 
assignment of freeboards, reference should be made in the 
following Regulations to the metric particulars. Similarly, 
where the freeboards are assigned in feet and inches, the 
figures in parentheses, following the metric measurements, are 
to be used throughout. 

Wherever mention is made of an interpretation made by a 
particular Maritime Administration and the name of the 
country concerned is printed in italics, reference should be 
made to Appendix II. 


REGULATION 1 
STRENGTH OF SHIP 


The general structural strength of the ship is to be sufficient 
for the draught corresponding to the freeboards which are 
to be assigned. It is internationally recognised that ships 
built and maintained in conformity with the Society’s Rules 
and Regulations are considered to possess adequate strength, 
although in addition, some National Authorities require to 
be supplied with calculations of bending moments and sheer 
forces for certain conditions of loading. 


REGULATION 2 
APPLICATION 


Ships with mechanical means of propulsion or lighters, 
barges, or other ships without independent means of 
propulsion are to be assigned freeboards in accordance 
with Regulations 1-40 (inclusive). 

) Ships carrying timber deck cargoes may, in addition to 
the freeboards prescribed in paragraph (1) of this Regula- 
tion, be assigned timber freeboards in accordance with 
the provisions of Regulations 41-45 (inclusive). 

Ships designed to carry sail, whether as the sole means 
of propulsion or as a supplementary means, and tugs, 
are to be assigned freeboards in accordance with the 
provisions of Regulations 1-40 (inclusive). The Society 
may, however, be required to increase the freeboards of 
some such vessels in certain circumstances, such as where 
special features of design are involved. 

The main reason for increasing freeboards of ships in 
these categories is on account of stability but, in such 
cases, at the present time, it is incumbent upon the 
National Authorities concerned to advise the Society 
accordingly. 

Ships of wood or of composite construction, or of other 
approved material, or ships where constructional features 
are such as to render the application of the provisions 
of the Regulation unreasonable or impracticable, are to 
be assigned freeboards determined by the National 
Authorities of the country of registration of the ship. 


(1) 


> 


( 


(3) 


(4) 


(5) Regulations 10-26 (inclusive) apply to every ship to 

which minimum freeboards corresponding to the maxi- 
mum geometric draught are assigned. If greater than 
minimum freeboards are requested, due for instance, to 
scantling or service restriction, special design or type of 
ship, then some relaxation may be granted from these 
requirements on condition that the safety conditions pro- 
vided are satisfactory for the proposed special design or 
service. 
Any cases which come under the category of special 
designs or constructional features as indicated in sub- 
paragraphs (3) and (4), or where any relaxation from the 
requirements referred to in sub-paragraph (5) of this 
Regulation is desired, should be referred to Head Office 
as early as possible, preferably in the design stage. 


REGULATION 3 


DEFINITION OF TERMS 


(1) Length—The length (L) is the greater of the following 
two measurements taken on a waterline at 85 per cent 
of the least moulded depth measured from the top of 
keel : — 

(a) 96 per cent of the total length from the fore side of 
stem to the after side of the stern. 

The length from fore side of stem to the centre line 

axis of the rudder stock. 


(b) 


Where the ship has a designed rake of keel, the length 
is to be measured on a waterplane parallel to the designed 
waterline. 


(2) Perpendiculars—These are the end terminals of the free- 
board length (L). 

The forward perpendicular is always at the fore side of the 
stem on the waterline on which the length is measured. 


The after perpendicular is located either : — 


(a) At a point 96 per cent of the waterline length abaft 
of the forward perpendicular if the length (L) is 
measured in accordance with sub-paragraph 1(a) of 
this Regulation. 

At the centre line axis of rudder stock if the length 
(L) is measured in accordance with sub-paragraph 
1(b) of this Regulation. 


(3) Amidships—Amidships is the middle of the length (L). 


(4) Breadth—The breadth (B) is the maximum breadth of 
the ship measured amidships to: — 


(a) The moulded line of the frame in a ship with a metal 
hull. 

(b) The outer surface of the hull in a ship with a shell 
of any other material. 


(5) Moulded depth 
(a) The moulded depth is the vertical distance measured 
from the top of keel to the top of the freeboard 
deck beam at side (Fig. 2). In wood and composite 
ships, the distance is measured from the lower edge 
of the keel rabbet (Fig. 3). Where the form at the 
lower part of the midship section is of hollow 
character, or where thick garboards are fitted, the 
distance is measured from the point where the line 


(b) 


Moulded Maulded 
depth depth 
S ie ! 


Moulded 
depth 


Bar keel Ranihact 


Fic. 2 


Measurement of moulded depth 


(flat keel). 


Fic. 3 


Measurement of moulded depth 
(bar keel). 


Fic. 4 


Measurement of moulded depth 
(box keel). 


(b) 


of the flat of the bottom continued inwards cuts 
the side of the keel (Fig. 4). 

In ships having rounded gunwales, the moulded 
depth is measured to the point of intersection of the 
moulded lines of deck and sides, the lines extending 
as though the gunwale was of angular design (Fig. 7). 


(c) Where the freeboard deck is stepped and the raised 


part of the deck extends over the point at which the 
moulded depth is to be determined, the moulded 
depth is measured to a line of reference extending 
from the lower point of the exposed deck along a 
line parallel to the raised part (Fig. 5). 


(6) Depth for Freeboard (D) 


(a) The depth for freeboard (D) is the moulded depth 
amidships, to which is added the thickness of the 
stringer plate and the effective thickness of wood 
sheathing if fitted. 


Virtual deck line extended 
parallel to RQ deck at side 


Moulded depth (D 


When all of the exposed freeboard deck is sheathed, 
the effective thickness (t) is obtained by the use of 
formula 

me (L—S) 
Litscl Bs 
Where T is the mean thickness of wood sheathing 
clear of deck openings. 

S is the total length of superstructures as 
defined in sub-paragraph 10(d) of this 
Regulation. 

When the wood sheathing covers only part of the 
exposed freeboard deck, the formula 

T() 
may be used where / is the longitudinal extent of 
the wood sheathing. 


Freeboard deck 


Freeboard length (L) 


Fic. 5 


Measurement of moulded depth in ships with stepped deck. 
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To be treated as effective, sheathing should extend 
from one side of the ship to the other, or between 
waterways, provided they are of normal width (i.e. 
not more than about 380 millimetres or 15 inches). 
Sheathing fitted between the side of the ship or 
waterway and the side of a deckhouse, on both sides 
of the ship, is considered as extending from side to 
side even though the deck within the deckhouse is 
unsheathed. 

It is not infrequent that stringer plates fitted at the 
amidships position are greater than the normal 
thickness elsewhere within the midship half-length, 
due possibly to local strength considerations. In such 
cases the normal thickness is used in the calculation 
of the freeboards. The final freeboards are then cor- 
rected for the difference in thickness to allow their 
assignment from the top of the thicker stringer plate 
fitted at amidships. 

It will be realised that without such a restriction it 
would be possible, in the case of a ship whose free- 
board is limited to the 50 mm (2 inches) minimum, 
to obtain more draught simply by increasing the 
thickness of a single plate at amidships, and this 
cannot be allowed. In exceptional cases where the 
corresponding portside and starboardside thicknesses 
differ. freeboards are assigned from a line set at a 
specified distance from the underside of the stringer 
plate, i.e. the moulded deck line. Surveyors should 
report the normal stringer plate thicknesses and also, 


where appropriate, the local thickness of the plate at 
amidships. 

Where a narrow strip of plating is fitted at the 
ship’s side to facilitate the connection between the 
deck and side plating, this strip is discounted and 
the depth measured as shown in Fig. 6. 


; 


Freeboard 
deck 


1 


* Stringer plate thickness 
© Moulded depth for calculation purposes 


FIGs 7 


x4 


* Stringer plate thickness 
© Moulded depth for calculation purposes 


FIG. 6 


Meaurement of moulded depth in ships with special 


stringer /shell connection. 


The virtual moulded depth used in computing the 
freeboards in such a case as portrayed in Fig. 8 is 
obtained by reducing the actual moulded depth by 
an amount equal to the area of the dotted portion 
divided by the moulded half breadth (B/2). 


Measurement of moulded depth in ships with rounded gunwales. 


Normal camber line continued to s 


| 


Bd 
R greater than ” 


ide 


/ Deck plating 


Actual moulded depth 


Equivalent depth where 


Fic. 8 


Equivalent or virtual depth of ships with topsides of unusual form. 
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(7) 


The measurement of moulded depth and stringer 
thickness in ships having a rounded gunwale with a 
radius not greater than 4 per cent of the breadth (B) 
is shown in Fig. 7. 


(b) The depth for freeboard (D) in a ship having a 
rounded gunwale with a radius greater than 4 per 
cent of the breadth (B), or having topsides of unusual 
form, is a calculated equivalent based on a midship 
section with vertical topsides and with the same 
round of beam and area of topside section equal to 
that provided by the actual midship section. 

Block Coefficient—The block coefficient (Cb) is given by 
the formula 


Vv 
L.B.d, 


where V is the volume of the moulded displacement of 
the ship, excluding bossing, in a ship with a metal hull, 
and is the volume of displacement to the outer surface 
of the hull in a ship with a shell of any other material. 
In either case the displacement should be reported in the 
same unit system required to be used for the remainder 
of the particulars necessary for the calculation of free- 
boards, viz. cubic metres in association with metric units 
and cubic feet or long tons salt water where feet and 
inches are used. 

The displacement, or volume of displacement, should be 
taken at a moulded draught of d,, where d, is 85 per 
cent of the /east moulded depth, which does not neces- 
sarily occur at amidships and, therefore, will not always 
be the moulded depth of the ship as defined in sub- 
paragraph (5) of the Regulation. 

Care should be taken when reading off displacements 
from hydrostatic curves in those cases where it is the 
Builders practice to prepare such curves from a base at 
bottom of keel. It will then be necessary to add on the 
keel thickness to the calculated figure d, above, which 
is the dimension from top of keel. 


(8) Freeboard—tThe freeboard assigned is the distance mea- 


sured vertically downwards amidships from the upper 
edge of the deck line to the upper edge of the related 
load line. Occasions arise, however, when the line can- 
not be positioned in line with the upper edge of the 
stringer plate due to rounded gunwales or welded corner 
connections of sheerstrake to stringer plate, or other 
considerations and, therefore, when making reference to 
the actual freeboard, the position of the deck line itself, 
as mentioned in Regulation 4, and as indicated on the 
Load Line Certificate, should always be taken into con- 
sideration. 


(9) Freeboard Deck—The freeboard deck is normally the 


uppermost complete deck exposed to weather and sea, 
which has permanent means of closing all openings in 
the weather part thereof, and below which all openings 
in the sides of the ship are fitted with permanent means 
of watertight closing. 

In a ship having a discontinuous freeboard deck, the 
lowest line of the exposed deck and the continuation of 
that line parallel to the upper part of the deck is taken 
as the freeboard deck. 


The Owner has, however, subject to approval before- 
hand, the option of designating a lower deck as the free- 
board deck, provided it is a complete and permanent 
deck, continuous in a fore and aft direction at least be- 
tween the machinery space and peak bulkheads, and 
continuous athwartships. 

When this lower deck is stepped, the lowest line of the deck 
and the continuation of that line parallel to the upper 
part of the deck, is taken as the freeboard deck. The 
advantages of designating 4 lower deck as the freeboard 
deck are that most Administrations allow the part of the 
hull which extends above the freeboard deck to be 
treated as a superstructure so far as the application of 
the conditions of assignment and calculation of freeboard 
are concerned. Such benefits can best be appreciated when 
it is realised that some weather deck hatchways, ventila- 
tors and doorways may then be treated as being in Posi- 
tion 2 instead of in Position 1. Reference should be made 
to Regulation 13. 

All requests for consideration in this respect should, 
however, be referred to Head Office in the first instance. 
The freeboards under such circumstances would be cal- 
culated with the designated lower deck as the freeboard 
deck with a 100 per cent allowance for superstructure 
where applicable. The deck line could be positioned in 
line with this lower deck unless the Tonnage Regulations 
of the National Authority concerned preclude this 
arrangement. 


(10) Superstructure 


(a) A superstructure is a decked structure on the free- 
board deck, extending from side to side of the ship 
or with side plating not being more than 4 per cent 
of the Breadth (B) inboard of the small plating. 

A raised quarter deck is also regarded as a super- 
structure. 

An enclosed superstructure is a superstructure with: 
(i) enclosing bulkheads of efficient construction. 

(ii) access openings, if any, in these bulkheads fitted 
with doors complying with the requirements of 
Regulation 12. 

(iii) all other openings in sides or ends of the super- 
structure fitted with efficient weathertight means of 
closing. 

A bridge or poop is not regarded as enclosed unless 
access is provided for the crew to reach machinery 
and other working spaces inside these superstructures 
by alternative means which are available at all times 
when bulkhead openings are closed. The alternative 
means of access may be from any point on or above 
the superstructure deck. 

(c) The height of a superstructure is the least height 
measured vertically from the top of the freeboard 
deck beams at the ship’s side to the top of the super- 
structure deck beams. It is not the difference between 
the superstructure deck height at side and the free- 
board deck height at side, except in those cases 
where the superstructure side is straight and vertical. 
The length of a superstructure (S) is the mean length 
of that part of the superstructure which lies within 
the length (L). 


(b) 


(d) 


(11) Flush Deck Ship—A flush deck ship is one without super- 
structures on the freeboard deck and one in which the 
freeboard deck is not stepped at any point throughout 
the length. 

(12) Weathertight—‘Weathertight” means that in any sea con- 

ditions, water will not penetrate into the ship, interpreted 
generally as indicating that watertightness is required 
from the outside only, as against “watertight” indicating 
ability to withstand water pressure from either inside or 
outside. 
Weathertightness of hatches and doors can usually be 
obtained by the use of gaskets and toggles or bolts at a 
reasonable pitch, so as to ensure that water will not 
penetrate from the outside as a result of a searching hose 
test of such a nature as to give the same effect as the 
Convention requirement of “any sea conditions”. 


REGULATION 4 


DECK LINE 


The deck line is a horizontal line 300 millimetres (12 inches) 
in length and 25 millimetres (1 inch) in breadth. It is marked 
at amidships on each side of the ship with the upper edge 
normally in line with the point where the continuation out- 
wards of the upper surface of the freeboard deck, or of any 
wood sheathing on that deck, intersects the outer surface of 
the shell. 

The deck line, however, may be placed with reference to 
any other fixed predetermined point on the ship’s side, due 
to such circumstances as radiused gunwale or welded corner 
connection of sheerstrake and stringer, on condition that the 
freeboard is correspondingly corrected. Some such conditions 
are indicated in Fig. 9. The fixed point should be as near 
as practicable to the position described above in this Regula- 
tion. 

The deck line should also be kept clear of any “E” 
quality plating wherever possible. If this is impracticable the 
deck line should be cut in on a separate plate of suitable size 
of “A” quality material welded to the shell, or marked by 
bead welding on the shell plate itself. In either case the “E” 
quality plating should be preheated and the electrodes used 
should have a low hydrogen content. Surveyors may, how- 
ever, taking into account climatic conditions and accepted 
local practices, use their discretion in adopting other methods 
of marking. The location of the deck line and the identifica- 
tion of the freeboard deck in all cases will be indicated on 
the Load Line Certificate when issued. 


REGULATION 5 


LOAD LINE MARK 


The Load Line Mark is to consist of a ring 300 millimetres 
(12 inches) outside diameter and 25 millimetres (1 inch) wide, 
intersected by a horizontal line 450 millimetres (18 inches) 
in length and 25 millimetres (1 inch) in breadth, the upper 
edge of which passes through the centre of the ring. The 
centre of the ring is placed amidships and at a distance equal 
to the assigned summer freeboard measured vertically below 
the upper edge of the deck line (Fig. 10). 
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REGULATION 6 


LINES TO BE USED WITH THE LOAD LINE MARK 


The text of the English version of the International Con- 
ference on Load Lines is reproduced hereafter, slightly 
amended where considered expedient : — 


(1) The lines which indicate the load line assigned in accor- 
dance with these Regulations are to be horizontal lines 
230 millimetres (9 inches) in length and 25 millimetres 
(1 inch) in breadth which extend forward of, unless 
expressly provided otherwise, and at right angles to, a 
vertical line 25 millimetres (1 inch) in breadth marked 
at a distance 540 millimetres (21 inches) forward of the 
centre of the ring as illustrated in Fig. 10. 


(2) The following load lines are to be used: — 

(a) The Summer Load Line indicated by the upper edge 
of the line which passes through the centre of the 
ring and also by a line marked S. 

The Winter Load Line indicated by the upper edge 
of a line marked W. 

(c) The Winter North Atlantic Load Line indicated by 
the upper edge of a line marked WNA. 

The Tropical Load Line indicated by the upper 
edge of a line marked T. 

(e) The Fresh Water Load Line in summer indicated by 
the upper edge of a line marked F. The Fresh Water 
Load Line in summer is marked abaft the vertical 
line. The difference between the Fresh Water Load 
Line in summer and the Summer Load Line is the 
allowance to be made for loading in fresh water at 
the other load lines. 

The Tropical Fresh Water Load Line indicated by 
the upper edge of a line marked TF, and marked 
abaft the vertical line. 

If timber freeboards are assigned in accordance with 
these Regulations, the timber load lines are to be marked 
in addition to ordinary load lines. These lines are to be 
horizontal lines 230 millimetres (9 inches) in length and 
25 millimetres (1 inch) in breadth which extend abaft, 
unless expressly provided otherwise, and are at right 
angles to a vertical line 25 millimetres (1 inch) in breadth 
marked at a distance 540 millimetres (21 inches) abaft 
the centre of the ring (Fig. 11). 
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Timber load line marks. 


(4) The following timber load lines are to be used: — 

(a) The Summer Timber Load Line indicated by the 

upper edge of a line marked LS. 

(b) The Winter Timber Load Line indicated by the 

upper edge of a line marked LW. 

(c) The Winter North Atlantic Timber Load Line 
indicated by the upper edge of a line marked 
LWNA. 

The Tropical Timber Load Line indicated by the 

upper edge of a line marked LT. 

(ec) The Fresh Water Timber Load Line in summer 
indicated by the upper edge of a line marked LF 
and marked forward of the vertical line. The differ- 
ence between the Fresh Water Timber Load Line in 


(d) 


summer and the Summer Timber Load Line is the 
allowance to be made for loading in fresh water at 
the other timber load lines. 

The Tropical Fresh Water Timber Load Line indi- 
cated by the upper edge of a line marked LTF and 
marked forward of the vertical line. 


(f) 


(5) Where the characteristics of a ship or the nature of the 
ship’s service or navigational limits make any of the 
seasonal lines inapplicable, these lines may be omitted. 
(6) Where a ship is assigned a greater than minimum free- 
board so that the load line is marked at a position cor- 
responding to, or lower than, the lowest seasonal load 
line assigned at minimum freeboard in accordance with 
the present Convention, only the Fresh Water Load Line 
need be marked (Fig. 12). In such cases it should be 
ascertained in the first instance that the scantlings have 
been examined and found satisfactory, bearing in mind 
that such a ship will be loading to the summer mark in 
Winter zones. 


(7) On sailing ships, only the Fresh Water Load Line and 
the Winter North Atlantic Load Line need be marked 


(Fig. 13). 
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All seasons load line marks. Load lines for sailing ships. 


Where a Winter North Atlantic Load Line is identical 
with the Winter Load Line corresponding to the same 
vertical line, this load line is to be marked W. 


(8) 


(9) Additional load lines required by other international 
Conventions in force may be marked at right angles to 
and abaft the vertical line specified in paragraph (1) of 
this Regulation. 

It might be construed from the foregoing that the lettering 
used to identify the various marks is to be the same for all 
ships wherever they may be registered, but this is not so, as 
may be seen from the French text of the same document. 
There are other variations in the case of countries whose 
written language is based on different alphabets. The varia- 
tions so far known are shown in Table II in Appendix II. 

Special attention is drawn to paragraph (6) of the above 
Regulation. 

Where there is a service restriction and an all seasons free- 
board is required, all load line markings applicable to the 
service will need to be marked. 


REGULATION 7 
MARK OF ASSIGNING AUTHORITY 


The mark of the Authority by whom the Load Lines are 
assigned is to be indicated alongside the load line ring above 
the horizontal line which passes through the centre of the 
ring, or above and below it. Each letter of the Authority’s 
designated marks is to be about 115 millimetres (44 inches) 
in height and 75 millimetres (3 inches) in width. Table II in 
Appendix II indicates the marking and lettering of the ring 
as required by various Authorities. Not more than four initial 
letters may be used. 


REGULATION 8 
DETAILS OF MARKING 


The ring, grid lines and lettering are to be painted in 
white or yellow on a dark ground or in black on a light 
ground. They are to be permanently marked on the sides of 
the ship in an approved manner. In the case of a ship with 
metal sides, the marks may be:— 

(a) Cut in. 

(b) Centre punched. 

(c) Welded. 

(d) A metal profile of the complete ring and grid welded to 
the sides of the ship. 

The same precautions should be taken in welding these 
marks on “E” quality steel as indicated in Regulation (4) for 
the deck line. 

If the sides of the ship are of wood, the marks are to be 
cut into the planking to a depth of not less than 3 millimetres. 
If the sides are of other materials to which the foregoing 
methods of marking cannot effectively be applied, the marks 
are to be permanently affixed to the sides of the ship by 
bonding or some other effective method as may be approved. 


REGULATION 9 
VERIFICATION OF MARKS 


No Load Line Certificates are to be placed on board a ship 
until the markings have been certified as having been cor- 
rectly and permanently indicated on the ship’s sides. 


REGULATION 10 
INFORMATION TO BE SUPPLIED TO THE MASTER 


(1) The Master of every new ship is to be supplied with 
sufficient information, in an approved form, to enable 
him to arrange for the loading and ballasting of his ship 
in such a way as to avoid the creation of any unaccept- 
able stresses in the ship’s structure, provided that this 
requirement need not apply to any particular length, 
design or class or ship where the Administration con- 
siders it unnecessary. 

The pertinent longitudinal strength requirements are con- 
tained in paragraphs D 307 and D 4007 of the Society’s 
Ship Rules and amplified in Plan Approval letters No. 
1017 and 1018. 

The Master of every new ship which is not already 
provided with stability information under an_ inter- 
national convention for the safety of life at sea in force, 


is to be supplied with sufficient information in an 
approved form to give him guidance as to the stability 
of the ship under varying conditions of service and a 
copy is furnished to those Administrations who require 
it. 


It must be made quite clear that the Society has a respon- 
sibility in ensuring that the Master has been supplied with 
the appropriate information. The Owners themselves must 
remain responsible for the provision of an adequate standard 
of stability on the basis of international or national require- 
ments. Surveyors are, however, expected to report any 
changes or alterations which come to their notice which might 
affect the stability of any particular ship, in the same way as 
alterations or modifications affecting the conditions of assign- 
ment. 

In the 1930 Load Line Convention under the heading of 
Annex I, Chapter I, General, appears this statement: — 


“The Rules necessarily assume that the nature and 
stowage of the cargo, ballast, etc., are such as to secure 
sufficient stability for the ship.” 


The statement is repeated in similar terms under the same 
heading in the 1966 Load Line Convention, but with the 
following addition: — 


“The Regulations assume that where there are inter- 
national requirements relating to stability or subdivision, 
these requirements have been complied with.” 


In applying the terms of either Convention, there is, there- 
fore, a tacit understanding that requirements affecting intact 
stability have been met, and it could be construed that the 
enforcement of any standards which may have been stipulated 
by any particular Administration, is not a relevant part of the 
Load Line Convention, but this is not the case as will be 
shown later. Agreements reached at the Conferences on 
Safety of Life at Sea held in 1948 and 1960 made provision 
for the supply of stability information to Masters of cargo 
and passenger ships. These Conventions specify standards of 
stability for passenger ships in flooded condition, wherein it 
is implicit that the initial intact stability must be sufficient. 
The 1960 SOLAS Convention also includes requirements for 
the stability of ships carrying grain. 

Whereas the SOLAS Conventions require the supply of 
stability information to Masters of cargo and passenger ships 
of 500 gross tons and upward, the 1966 Load Line Conven- 
tion requires this information to be supplied for all ships of 
24 metres (79 feet) in length or greater. 

At the 1960 SOLAS Conference a Recommendation was 
agreed whereby IMCO was invited to initiate studies, at a 
convenient opportunity, on the basis of information supplied 
by Government, of : — 


(a) intact stability of passenger ships, 
(b) intact stability of cargo ships, 

(c) intact stability of fishing vessels, and 
(d) standards of stability information. 


An IMCO Working Group, now known as the Sub-Com- 
mittee on Subdivision and Stability, was set up to undertake 
the task, with very wide terms of reference. As a result, 
although the work is by no means completed, recommenda- 
tions formulated with regard to intact stability for passenger 
and cargo ships under 100 metres in length, and for fishing 


vessels, were approved by the IMCO Maritime Safety Coun- 
cil in March, 1968, and accepted by the IMCO Assembly in 
the autumn of the same year. 


Approval of Stability 

It has been said earlier that the enforcement of stability 
standards might be assumed to be outside the scope of the 
Load Line Convention, but many Administrations specify 
that lack of adequate stability will affect the validity of any 
Load Line Certificate which may have been issued. The Board 
of Trade have gone further and have included the criteria 
recommended by IMCO in the British Load Line Rules as 
well as other requirements affecting stability. 

The Administrations of the following countries are known 
to undertake the approval of stability for ships registered 
therein: — 

Australia, Belgium, Canada, Denmark, Finland, Hong 
Kong, Israel, Netherlands, Norway, Portugal, Sweden, 
U.K., U.S.A., U.S.S.R. and Yugoslavia. 

The approval of stability for ships registered in these coun- 
tries should be referred therefore to the relevant Authority. 

The Administrations of Ghana, Greece and Liberia require 
the Society to act on their behalf. 

When dealing with ships which are registered in countries 
whose Administrations are, for various reasons, unable to 
undertake technical work of this nature, evidence should be 
obtained that the stability has been approved by another 
Administration or by a Classification Society. The Society 
will undertake this work if requested by Builders or Owners 
and will verify stability manuals on the basis of hydrostatic 
curves, cross-curves of stability and inclining experiments. 
Fuller investigation may be undertaken if requested. Fees 
commensurate to the work involved will be charged in either 
case. 

Whether the stability and strength information is to be 
verified by the Society or not, a copy of the relevant docu- 
ments must be forwarded to the London Office as early as 
possible. 

A summary of the information recommended to be in- 
cluded in a stability manual is given in Appendix IV. 

A comprehensive digest of the historical and technical 
background of the development of intact stability criteria 
is to be found in the excellent paper recently read by G. 
Thompson and J. E. Tope (Ref. 16). 

In view of its importance the IMCO recommendation is 
reproduced in Appendix III. 


REGULATION I1 
SUPERSTRUCTURE END BULKHEADS 


Bulkheads at exposed ends of enclosed superstructures are 
to be of efficient construction and, in this respect, provided 
the scantlings and arrangements comply with the applicable 
paragraphs of the Society’s Ship Rules Chapter D, Sections 
17 and 56, the requirements of this Regulation will be con- 
sidered as having been met. 


REGULATION 12 
DOORS 


All access openings in bulkheads at ends of enclosed 
superstructures are to be fitted with doors of steel or other 
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equivalent material, permanently and strongly attached to the 
bulkhead, and framed, stiffened and fitted so that the whole 
structure is of equivalent strength to the unpierced bulkhead 
and weathertight when closed. 

These doors are to be gasketted and secured weathertight 
by means of clamping devices or other equivalent arrange- 
ments, permanently attached to the bulkhead or to the doors 
themselves. The doors are to be so arranged that they can be 
operated from both sides of the bulkhead. 

Typical acceptable standards are given hereafter for doors 
fitted in bulkheads of superstructures, as defined in Regula- 
tion 3(10), in Positions 1 and 2, including those in bridge and 
poop fronts or in pump room entrances on Type “A” ships, 
also in deckhouses and companionways described in Regula- 
tion 18, but reference should be made to Netherlands. 


Minimum scantlings for steel doors 


Up to 27 inches wide 26 inches thick unstiffened 
Over 27 inches but under 36 inches 26 inches thick stiffened 
36 inches wide *31 inches thick stiffened 


The thickness need not, however, be greater than that of 
the bulkhead in which the doors are fitted. All doors should 
also be stiffened around the edges. Closing devices such as 
clips or toggles should be spaced about 600 millimetres apart 
in Position 1, but latitude may be permitted in this respect in 
Position 2. Hinges should be fitted preferably with elongated 
holes, clips being fitted on the hinge side of the door to secure 
weathertightness. Tapered wedges should be so arranged that 
the clips will not work loose and thus allow the accidental 
opening of the door. 

Where material other than steel is to be used the implica- 
tions of the International Convention for the Safety of Life 
at Sea, 1960, Chapter 2, Regulation 35(1) should also be 
taken into account, in that this material should have by itself, 
or due to insulation provided, structural properties and integ- 
rity equivalent to steel at the end of the applicable fire 
exposure (e.g. aluminium with appropriate insulation). 

Doors should generally open outwards to provide additional 
security against the impact of the sea. Proposals for inward 
opening doors will require to be specially considered in 
advance in each case. 

Fixed lights fitted in doors should comply with the require- 
ments of Regulation 23 for side scuttles. 

Portable sills should be avoided. However, in order to 
facilitate the loading or unloading of heavy spare parts or for 
other similar reasons, portable sills may be accepted on the 
following conditions : — 


(a) Arrangements are made on board that on each occasion 
the sills are installed before the ship leaves port. 
Sills are gasketted and secured by closely spaced through 
bolts at watertight pitch. 
(c) Arrangements are made on board that whenever sills are 
replaced after removal, the weathertightness of the sills 
and their related doors is verified by hose testing. 
It is also the Surveyors’ responsibility to bring to the 
attention of the Master the requirement that the dates of 
removing, replacing and hose testing are to be recorded 
in the ship’s log book. 

These requirements are to be entered on the Report C.11, 
and at Periodical Inspections and Surveys the Surveyor should 
verify the entries in the ship’s log book. 


(b) 


(d) 


Except as otherwise provided in the Regulations, the height 
of the sills of access openings in bulkheads at ends of enclosed 
superstructures is to be at least 380 mm (15 inches) above 
the deck. 

Requests for acceptance of sills less than 380 millimetres in 
height may, however, be considered but approval would, in 
these instances, be subject to the following minimum require- 
ments : — 

(a) The number of the doors affected is limited to the mini- 
mum possible. 

(b) They can be opened only from the inside. 

(c) They are kept locked whilst the ship is at sea and the 
keys retained by the Master. 

The same considerations may be given to similar doors 
in the bulkheads of a deckhouse forming an extension to a 
superstructure, or in the bulkheads of deckhouses which have 
a breadth greater than 60 per cent of the breadth of the ship 
(B). 

Where portable plates are required for unshipping machi- 
nery parts or for other similar reasons, these may be accepted 
provided they are of equivalent construction to the bulkhead 
in which the openings are cut, and are secured weathertight 
by closely spaced bolts at a pitch of no more than five dia- 
meters. 


REGULATION 13 


POSITION OF HATCHWAYS, DOORWAYS AND 
VENTILATORS 


For the purpose of the Regulations, there are two basic 
positions of hatchways, doorways and ventilators defined as 
follows: — 

Position 1—Upon exposed freeboard and raised quarter decks 
for their entire length, and upon exposed superstructure decks 
situated forward of a point located a quarter of the ship’s 
length from the forward perpendicular. 

Position 2—Upon exposed superstructure decks situated abaft 
a quarter of the ship’s length from the forward perpendicular. 


National interpretations: See Netherlands. 


REGULATIONS 14, 15 & 16 
CARGO AND OTHER HATCHWAYS 


In respect of these Regulations, compliance with the appli- 
cable paragraphs of Chapter D Sections 25 and 26 of the 
Society’s Ship Rules is considered as meeting the require- 
ments of the Convention. It is not intended, therefore, to 
enlarge on these Regulations, but they are quoted hereunder, 
with brief comments where considered expedient. 


REGULATION 14 


The construction and the means for securing the weather- 
tightness of cargo and other hatchways in Positions 1 
and 2 is to be at least equivalent to the requirements of 
Regulations 15 and 16. 

Coamings and hatchway covers to exposed hatchways on 
decks above the superstructure deck are to comply with 
the requirements of the Administration. 

The Norwegian Authorities require the height in such 
circumstances to be not less than 450 millimetres except 
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where the hatchways are provided with weathertight steel 
covers which are kept closed when at sea. 

The Netherlands Administration has decreed that hatch- 
ways, fitted on large deckhouses, with a width of more 
than 60 per cent of the ship’s breadth are to be con- 
sidered as being in Position 1 where they are within a 
quarter of the ship’s length from the forward perpendicu- 
lar, and in Position 2 when fitted elsewhere. 

See Netherlands and Norway. 


REGULATION 15 


HATCHWAYS CLOSED BY PORTABLE COVERS AND 
SECURED WEATHERTIGHT BY TARPAULINS AND 
BATTENING DEVICES 


Hatchway Coamings 


(1) The coamings of hatchways closed by portable covers 
secured weathertight by tarpaulins and battening devices 
are to be of substantial construction, and their height 
above the deck is to be at least as follows: — 


600 millimetres (234 inches) if in Position 1 
450 millimetres (174 inches) if in Position 2 


Hatchway Covers 


(2) The width of each bearing surface for hatchway covers 
is to be at least 65 millimetres (24 inches). 


Where covers are made of wood, the finished thickness 
is to be at least 60 millimetres (23 inches) in association 
with a span of not more than 1,5 metres (4°9 feet). The 
Netherlands Administration has prepared additional 
regulations for ships of less than 100 tons gross. 

Where covers are made of mild steel the strength is to 
be calculated with assumed loads not less than 1,75 
metric tons per square metre (358 pounds per square 
foot) on hatchways in Position 1, and not less than 1°30 
metric tons per square metre (266 pounds per square 
foot) on hatchways in Position 2, and the product of the 
maximum stress thus calculated and the factor 4°25 is 
not to exceed the minimum ultimate strength of the 
material. They are to be so designed as to limit the 
deflection to not more than 0:0028 times the span under 
these loads. 

The assumed loads on hatchways in Position 1 may be 
reduced to 1 metric ton per square metre (205 pounds 
per square foot) for ships of 24 metres (79 feet) in length 
and to not less than 1,75 metric tons per square metre 
(358 pounds per square foot) for ships 100 metres (328 
feet) in length. The corresponding loads on hatchways in 
Position 2 may be reduced to 0,75 metric tons per square 
metre (154 pounds per square foot) and 1,30 metric tons 
per square metre (266 pounds per square foot) respec- 
tively. In all cases values at intermediate lengths are to 
be obtained by linear interpolation. 


(3) 


(4) 


5) 


Portable Beams 


(6) Where portable beams for supporting hatchway covers 
are made of mild steel the strength is to be calculated 
with assumed loads not less than 1,75 metric tons per 
square metre (358 pounds per square foot) on hatchways 
in Position 1 and not less than 1,30 metric tons per 
square metre (266 pounds per square foot) on hatchways 


in Position 2 and the product of the maximum stress 
thus calculated and the factor 5 is not to exceed the 
minimum ultimate strength of the material. They are to 
be so designed as to limit the deflection to not more than 
0:0022 times the span under these loads. For ships of not 
more than 100 metres (328 feet) in length the require- 
ments of paragraph (5) of this Regulation are applicable. 
It should be noted that where beams made of material 
other than steel are proposed to be fitted, they should 
comply with the requirements contained in sub-paragraph 
(8) of this Regulation. 


Pontoon Covers 


(7) Where pontoon covers used in place of portable beams 
and covers are made of mild steel the strength is to be 
calculated with the assumed loads given in paragraph (4) 
of this Regulation and the product of the maximum stress 
thus calculated and the factor 5 is not to exceed the 
minimum ultimate strength of the material. They are to 
be so designed as to limit the deflection to not more than 
0:0022 times the span. Mild steel plating forming the 
tops of the covers is to be not less in thickness than 1 
per cent of the spacing of stiffeners or 6 millimetres (0°24 
inches) if that be greater. For ships of not more than 
100 metres (328 feet) in length the requirements of 
paragraph (5) of this Regulation are applicable. 

(8) The strength and stiffness of covers made of materials 
other than mild steel is to be equivalent to those of mild 
steel to the satisfaction of the Administration. Requests 
for the approval of such materials should be submitted 
to the London Office. 


Carriers or Sockets 


(9) Carriers or sockets for portable beams are to be of sub- 
stantial construction, and are to provide means for the 
efficient fitting and securing of the beams. Where rolling 
types of beams are used, the arrangements are to ensure 
that the beams remain properly in position when the 
hatchway is closed. 


Cleats 


(10) Cleats are to be set to fit the taper of the wedges. They 
are to be at least 65 millimetres (24 inches) wide and be 
spaced not more than 600 millimetres (234 inches) centre 
to centre ; the cleats along each side or end are to be not 
more than 150 millimetres (6 inches) from the hatch 
corners. 


Battens and Wedges 


(11) Battens and wedges are to be efficient and in good condi- 
tion. Wedges are to be of tough wood or other equivalent 
material. They are to have a taper of not more than | in 
6 and be not less than 13 millimetres (4 inch) thick at 
the toes. 


Tarpaulins 


(12) At least two layers of tarpaulin in good condition are to 
be provided for each hatchway in Position | and 2. The 
tarpaulins are to be waterproof and of ample strength. 
They are to be of a material of at least an approved 
standard weight and quality, the standards normally 
applied being those laid down in the British Standards 


Handbook No. 11 
pages 157-171. 


1956, “Methods of Tests for Textiles’, 


Security of Hatchway Covers 


(13) For all hatchways in Position | or 2, steel bars or other 
equivalent means are to be provided in order to efficiently 
and independently secure each section of hatchway covers 
after the tarpaulins are battened down. Hatchway covers 
of more than 1,5 metres (4:9 feet) in length are to be 
secured by at least two such securing appliances. 

The Netherlands Administration has laid down very 
detailed standards in this respect. 
See also Sweden. 


REGULATION 16 


HATCHWAYS CLOSED BY WEATHERTIGHT COVERS 
OF STEEL OR OTHER EQUIVALENT MATERIAL 
FITTED WITH GASKETS AND CLAMPING DEVICES 


Hatchway Coamings 


(1) At Positions I and the height above the deck of 
hatchway coamings fitted with weathertight hatch covers 
of steel or other equivalent material fitted with gaskets 
and claiming devices is to be as specified in Regulation 
15(1). The height of these coamings may be reduced, or 
the coamings omitted entirely, on condition that the 
Administration is satisfied that the safety of the ship is 
not thereby impaired in any sea condition. Where coam- 
ings are provided they are to be of substantial construc- 
tion. It is essential, however, that any requests for the 
approval of hatchways with coaming heights less than 
that required by these Regulations be forwarded to the 
London Office for consideration at a very early stage as 
some Administrations are unwilling to allow any height 
reductions except in very special circumstances. 

See Norway, Sweden and U.K. 


#5 
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Weathertight Covers 


(2) Where weathertight covers are of mild steel the strength 

is to be calculated with assumed loads of not less than 
1,75 metric tons per square metre (358 pounds per square 
foot) on hatchways in Position 1, and not less than 1,30 
metric tons per square metre (266 pounds per square 
foot) on hatchways in Position 2, and the product of the 
maximum stress thus calculated and the factor of 4°25 
is not to exceed the minimum ultimate strength of the 
material. They are to be so designed as to limit the 
deflection to not more than 0-0028 times the span under 
these loads. Mild steel plating forming the tops of covers 
is to be not less in thickness than 1 per cent of the 
spacing of stiffeners or 6 millimetres (0-24 inches) if that 
be the greater. The provisions of Regulation 15(5) are 
applicable for ships of not more than 100 metres (328 
feet) in length. 
When hatchways are fitted with coamings of standard 
height and the covers are intended to support cargo, the 
strength of the covers in Position | need not be in excess 
of that required by this Regulation provided the cargo 
load does not exceed 1,75 metric tons per square metre 
(358 pounds per square foot). 


In the case of small hatches where the deck plating is 
less than 6 millimetres (0°24 inches) in thickness the 
hatch covers need only be the same thickness as the deck 
plating, but the covers should be reinforced to compen- 
sate for the reduced thickness. 


(3) The strength and stiffness of covers made of materials 


other than mild steel is to be equivalent to those of mild 
steel to the satisfaction of the Administration. Requests 
for the approval of such material should be submitted to 
the London Office. 


Means for Securing Weathertightness 


(4) The means for securing and maintaining weathertightness 


is to be to be satisfaction of the Administration. The 
arrangements are to ensure that the tightness can be 
maintained in any sea conditions, and for this purpose 
tests for tightness are required at the initial survey and 
may be required at periodical surveys and at annual 
inspections or at more frequent intervals. Reference 
should be made to paragraph 16(k)(i) of Appendix 1, 
to Circular No. 2226 and to paragraph C102 of the 
Society’s Rules. 


REGULATION 17 


MACHINERY SPACE OPENINGS 
Machinery space openings in Position | or 2 are to be 
properly framed and efficiently enclosed by steel casings 
of ample strength and of equivalent construction to that 
required by the applicable paragraphs of Chapter D, 
Section 21 of the Society’s Rules, both for protected and 
unprotected casings. 
Access openings in such casings require to be fitted with 
steel weathertight doors complying with Regulation 12 
when: — 
(a) the casing is exposed, 
(b) the casing is surrounded by an erection which is 
not considered to be of adequate strength, 
(c) the casing is surrounded by an erection not fitted 
with Regulation 12 doors. 
The sills of these openings are to be at least 600 milli- 
metres (234 inches) above the deck if in Position 1 and 
at least 380 millimetres (15 inches) above the deck if in 
Position 2. In this respect it should be noted that when- 
ever heights of sills are mentioned, it is intended that 
such heights be measured above the upper surface of the 
exposed deck, i.e. from top of any deck sheathing fitted. 
Other openings in such casings are to be closed by per- 
manently attached covers of steel fitted with efficient 
means by which they can be secured and maintained 
weathertight. 
In the case of ships to which freeboards are assigned as 
Type “A”, or as Type “B” reduced by 100 per cent of 
the difference between Type “A” and Type “B” tabular 
freeboards (B—100), the machinery casings are to be pro- 
tected by an enclosed poop or bridge superstructure of 
at least standard height, or by an equivalent deckhouse 
on the freeboard deck. 
See Sweden. 
The casings may, however, be exposed if: — 
(a) there is no opening therein giving direct access 
from the freeboard deck to the machinery space, or 


(b) the only opening therein has a steel weathertight 
door and leads to a space or passageway of equiva- 
lent strength to the casing separated from the actual 
machinery space access by a second steel weather- 
tight door. An inner door sill of 230 millimetres in 
association with an outer door sill of 600 millimetres 
would under these circumstances be an acceptable 
arrangement. 


) Coamings of any fiddley, funnel or machinery space 


ventilator in an exposed position on the freeboard deck, 
or on the first tier superstructure decks are to be as high 
above the deck as is reasonable and practicable. 

Fiddley openings in these decks are to be fitted with 
strong covers of steel or other equivalent material, per- 
manently attached in their proper positions and capable 
of being secured weathertight. (See Regulation 12 with 
reference to equivalent materials.) 


REGULATION 18 


MISCELLANEOUS OPENINGS IN FREEBOARD AND 


SUPERSTRUCTURE DECKS 


Manholes and flush scuttles in Position 1 or 2, or within 
superstructures other than enclosed superstructures, are 
to be closed by strongly constructed covers, of approved 
malleable materials, capable of being secured and main- 
tained watertight. Unless secured by closely spaced bolts, 
the covers are to be permanently attached by a chain or 
equivalent means so as to be available for immediate use 
at all times. 


) Openings in freeboard decks, other than hatchways, 


machinery space openings, manholes and flush scuttles, 
are to be protected by an enclosed superstructure, or by 
a deckhouse or companionway of equivalent strength and 
weathertightness to an enclosed superstructure, effectively 
secured to the deck. 

Any such opening in an exposed superstructure deck, or 
in the top of a deckhouse on the freeboard deck which 
gives access to a space below the freeboard deck, is to be 
protected by an efficient deckhouse or companionway of 
construction appropriate to its size and position. Doors 
fitted in the bulkheads of the superstructure and also in 
the entrances to deckhouses and companionways men- 
tioned above, are to comply with Regulation 12. The 
circumstances envisaged by the Regulation in the latter 
respect are as follows: — 


(a) In a deckhouse on top of a first tier superstructure, 
where the deckhouse protects any opening leading 
to the superstructure space below. 

(b) In a deckhouse on the freeboard deck, where the 
deckhouse protects any opening leading to spaces 
below the freeboard deck. 

(c) In a deckhouse on top of a deckhouse on the free- 
board deck, which protects any opening leading to 
the first tier deckhouse which in turn protects open- 
ings leading to spaces below the freeboard deck. 


Fig. 14 illustrates a typical lay-out indicating these 
requirements. 


SUPERSTRUCTURE DECK 


Machinery 


casing. 


Regulation 12 doors with rule height sills required where marked * 


@ Access to machinery spaces in type 'A' and type ‘B-100' ships 


FREEBOARD DECK 


Water tight hatch 


Unprotected opening 
* 


Unprotected opening 


Ej Intact space with steel bulkheads 


requires inner and outer doors with 230mm and 600mm high sills respectively 


Fic. 14 


Typical layout of companionways 


Doors in a first tier deckhouse need not be in accordance 
with Regulation 12 where there are no openings leading 
to spaces below or where the internal access openings, 
such as for trimming purposes are closed by means of 
small hatchways fitted with hinged, jointed watertight 
covers, secured by clips or toggles, spaced not more than 
600 millimetres (234 inches) apart. The same applies 
where internal stairway openings are surrounded by a 
casing of scantlings equivalent to that of a deckhouse 
and fitted with Regulation 12 doors. 

Doors in a second tier deckhouse need not comply with 
Regulation 12 if there are no openings leading into the 
first tier and/or there is no internal access from the first 
tier to spaces below the freeboard deck. These doors 
may be of hardwood, but not less than 50 millimetres 
(2 inches) in thickness. In this respect, however, due atten- 
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(3) 


tion should be paid to any Fire Regulations which may 
preclude the acceptance of doors made of wood. 


In Position 1 the height of sills to the doorways in com- 
panionways is to be at least 600 millimetres (234 inches) 
above the deck or deck sheathing if fitted. In Position 2 
the sill is to be at least 380 millimetres (15 inches). It is 
considered appropriate to make further mention at this 
point of the heights of sills as interpreted by the Board 
of Trade and those Administrations who adopt the same 
policy. Each Regulation 12 door is to be fitted with a 
sill appropriate to its position. If a deck opening is acces- 
sible from, say, a single alleyway and two doors need to 
be opened to reach the actual opening, then one of these 
doors must comply with Regulation 12 and have the full 
height of sill appropriate to its position, regardless of the 
height of sill at the other door, i.e. if the Rule height of 


sill is 600 millimetres, one door must have a sill of that 

height. The fitting of 460 millimetre sills at each doorway 

would not be accepted as an equivalent as was the case 
under the 1930 Convention. 

In the application of this Regulation, however, it is 

accepted by most other Administrations that: — 

(a) where access is provided from the deck above as an 

alternative to access from the freeboard deck in 

accordance with Regulation 3(10)(b), then the height 
of sills into a bridge or poop may be 380 millimetres. 

The same consideration would apply to deckhouses 

on the freeboard deck. 

where access is not provided from above, the height 

of the sills to doorways in a poop superstructure, 

bridge superstructure or deckhouse on the freeboard 
deck must be 600 millimetres. 

In all cases, irrespective of flag, where the closing 

appliances of access openings in superstructures and 

deckhouses are not in accordance with Regulation 

12, interior deck openings are to be treated as 

exposed. 

(c) the height of sills to doorways in a forecastle, if 
protecting a companionway, is to be 600 millimetres, 
regardless of whether access is provided from above. 
If not protecting a companionway the sill height 
may be 380 millimetres. 


(b) 


Typical arrangements in clarification of these above 


recommendations are indicated in Fig. 14. 
National interpretations: See Netherlands and Sweden. 


REGULATION 19 
VENTILATORS 


(1) Ventilators in Positions 1 or 2 to spaces below the free- 


(3) 


board deck or decks of enclosed superstructures are to 
have coamings of steel or other equivalent material, sub- 
stantially constructed and efficiently connected to the 
deck. The thickness should be as required by Chapter D 
Section 29 of the Society’s Rules, but need not exceed 
the thickness of the deck plating itself. 

Where the coaming of any such ventilator exceeds 900 
millimetres (354 inches) in height above the deck, it is 
to be specially supported by brackets or stays to the deck 
or adjacent structure. Particular attention should be paid 
to the support of high ventilators which are of a type 
where the coamings and heads are combined. In these 
instances the Rule thickness of coamings should be 
maintained up to Rule height, from which point the 
thickness may then be gradually reduced to a minimum 
of 6,5 millimetres (0°25 inch) at the top. 

Every ventilator in Position 1 or Position 2 which passes 
through a superstructure which is not enclosed is to have 
a substantially constructed coaming of steel or equivalent 
material, at least 900 millimetres (354 inches) in height 
at the freeboard deck and efficiently connected thereto. 
If the coamings of ventilators in Position 1 extend to 
more than 4,5 metres (14°8 feet) above the deck, and in 
Position 2 to more than 2,3 metres (7°5 feet) above the 
deck, closing arrangements are not normally required 
unless there are special circumstances which necessitate 
the fitting of same. 
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(4) 


In this respect, on U.K. registered ships, the Board of 
Trade require closing appliances to be fitted to such 
ventilators where they serve machinery spaces or cargo 
compartments. They consider that closing appliances 
should not be fitted to battery room ventilators in Posi- 
tion | or Position 2 irrespective of the height of coaming 
required by Rule. In this connection it should also be 
noted that M 1306 of the Society’s Rules requires that 
all openings through the battery compartment bulkheads 
or decks, other than ventilator openings are to be effec- 
tively sealed to reduce the possibility of escape of gas 
from the battery compartment into the ship. 


Except as provided for in Paragraph (3), ventilator open- 
ings are to be provided with weathertight closing appli- 
ances. The normal form of fire damper is not considered 
as meeting this requirement unless it is strongly con- 
structed, gasketted and capable of being secured weather- 
tight. 

In ships of not more than 100 metres (328 feet) in length, 
the closing appliances are to be permanently attached. 
Where not so provided in other ships, they are to be con- 
veniently stowed near to the ventilators for which they 
are provided. Although the Convention makes no direct 
reference to the acceptance or otherwise of the well- 
established practice of fitting wood plugs and canvas 
covers to cowl ventilator coamings, these are no longer 
acceptable for ships not more than 100 metres (328 feet) 
in length, steel weathertight permanently attached closing 
appliances being required. Cowl ventilators or similar 
type ventilators with removable heads should be provided 
with a strong gasketted steel cover over the mouth of the 
coaming, secured weathertight after removal of the cowl 
head, by means of bolts or toggle fastenings spaced about 
450 millimetres (174 inches) apart in Position 1 and 600 
millimetres (234 inches) in Position 2, permanently 
attached, by hinges or suitable alternative means, viz. a 
strong keep chain, and adequately stowed in a suitable 
rack or similar arrangements. 

Gooseneck ventilators, where not used as tank air pipes 
and thus not subjected to pressure, may be fitted with 
permanently attached hinged steel gasketted closing 
appliances secured weathertight by toggles or suitable 
alternative fastenings. Bonnet heads can only be accepted 
if they are gasketted and capable of being secured 
weathertight in the closed position. 

In the case of French Head ventilators and similar 
designs, all their openings, including drain holes, would 
need to be capable of being closed by strong steel 
gasketted covers secured weathertight, permanently 
attached to the coamings by means of keep chains or 
suitable alternative means. 

Mushroom top ventilators which are gasketted and can 
be screwed down weathertight, are acceptable. 

In the case of ships over 100 metres (328 feet) in length, 
it is strongly recommended that every effort be made to 
influence the fitting of steel weathertight closing appli- 
ances as described above. These may be either perma- 
nently attached or, alternatively, conveniently stowed 
nearby. 

Ventilators in Position 1 are to have coamings of a 
height at least 900 millimetres (354 inches) above the deck 
or above any sheathing fitted; in Position 2 the height 


is to be not less than 760 millimetres (30 inches) (see Fig. 
15). Coamings of less than Rule height may be allowed in 
certain circumstances, but any proposals in this regard 
should be submitted for prior approval. Ventilators in 
such cases are to be less than 150 millimetres (6 inches) 
in diameter, situated in protected positions and kept as 
close as possible to any protective features such as 
bulwarks. They should be as high as practicable and have 
permanently attached steel gasketted closing appliances 
which can be secured weathertight. 


E less than 0,01L 
Scupper from enclosed space 


Freeboard deck 
— 


One automatic non-return valve on shell 
operated from above the freeboard deck 
fitted with controls and indicators 


F more than 0, 01L but less than 0,02L 
Scupper from enclosed space 


Freeboard deck » 


Two automatic non-return valves without 
positive means of closing, one on shell and 
one always accessible under service 
conditions 


OR 


Sluice valve 


One automatic non-return valve in the line 
OR with sluice valve on shell operated from 
above the freeboard deck 


Positive 
control valve 


If not practicable to fit inboard valve above 
the specified waterline then it can be 
accepted below provided positive control 
valve with indicators is fitted between the 


(5) In exposed positions, where the coaming of any ventilator 
referred to in sub-paragraph (1) of this Regulation is so 
situated that it is particularly subjected to weather and 
sea, the coaming will require to exceed the relevant mini- 
mum height specified above so as to provide adequate 
protection having regard to its position. 

For thickness of ventilator coamings see D 2903 of the 
Society’s Rules. It is emphasised, however, that these are 
coaming thicknesses and it is generally envisaged that 
the heads will be removed before fitting the closing appli- 
ances described above. Where the heads are fixed (viz. 


(6) 


Positive control 
valve 


In manned machinery spaces one locally 

OR operated positive closing valve on shell 
but with one automatic non-return valve 
in the line 


F more than 0, 02L 


Scupper from enclosed space 


Freeboard deck 


One automatic non-return valve without 
positive means of closing 


two automatic non-return valves in readily 


accessible position 


TN= Automatic non - return valve 
Dd= Sluice valve 


MY= ANRV of screw - down type 


L = Freeboard length of ship 

F = Vertical distance between the inboard end of the 
discharge pipe and the summer load water line or 
timber summer load water line if assigned 


Fic. 15 


Diagrammatic arrangement of discharge valves. 
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where the closing appliance is placed directly over the 
ventilator aperture) then the thickness should taper from 
Rule thickness at the coaming to a minimum of 6 milli- 
metres at the top of the head. Such heads are to be sub- 
stantially constructed and efficiently connected. 

National interpretations: See Netherlands and Sweden. 


REGULATION 20 
AIR PIPES 


Where air pipes to ballast and other tank spaces extend 
above the freeboard or superstructure decks, the exposed 
parts of the pipes are to be of substantial construction, equl- 
valent to the requirements of the Society’s Ship Rules, Chapter 
FE, Section 4. The height from the deck or deck sheathing, to 
the point where water may have access to the spaces below 
served by the air pipes, is to be at least 760 millimetres (30 
inches) on the freeboard deck and 450 millimetres (174 inches) 
on decks of standard height superstructures (see Fig. 15). On 
decks of superstructures of less than standard height, the 
height of air pipes should be increased to provide adequate 
protection, having regard to the lower height of the super- 
structures. 

Where the height of an air pipe may interfere with the 
working of the ship, a lower height may be approved pro- 
vided the type of closing appliance fitted, and other circum- 
stances, justify this lower height, but each case should be 
submitted to the London Office for consideration. 

In the case of gooseneck heads, the height may be measured 
to the underside of the bend, this being the lowest point 
through which water on deck could pass freely to spaces 
below. 

The openings in the air pipe heads are to be closed by 
means of devices of an approved type which are to be per- 
manently attached to the air pipes in a position ready for use. 
It is strongly recommended in this respect, that automatic 
closing appliances be fitted, such as the non-return ball valve 
type. Automatic closing appliances must be fitted to air pipes 
situated in way of timber or other deck cargoes which render 
them inaccessible under service conditions. If hinged steel 
weathertight covers are fitted, particular care must be taken 
to ensure that they are not of a type fastened by toggles or 
other forms of clips, which could cause excessive pressure to 
be brought to bear upon the tank, to comply with Chapter 
E405 of the Society’s Rules. The Netherlands Administration 
will accept long canvas covers of the trailing hose type pro- 
vided the canvas is flexible, permanently connected to the air 
pipes, and automatically closes the opening after impact by 
flood water. 

A bonnet head with bayonet type attachment, capable of 
being lowered from the open to the closed position by means 
of an “L” shaped slot in the head, is a form of closing appli- 
ance accepted to all Administrations including the Board of 
Trade who stipulate in the Merchant Shipping Rules that the 
closing appliances must be weathertight when closed. 

In the case of vehicle ferries, where air pipes from spaces 
below the vehicle deck may terminate within an enclosed 
Superstructure, standard height coamings and closing appli- 
ances should be fitted. Such practice should, however, be 
discouraged whenever possible. Where led overboard the 


openings should be fitted with automatic non-return closing 
appliances such as ball valves. 

Whenever ball valves are fitted particular attention must be 
paid to the material and construction of the ball or float. 
Hollow fibreglass floats have been found to disintegrate 
rapidly due to the faulty joining of hemispheres and are to 
be treated as suspect. Wood or cork floats should not be 
used in the presence of oil fuel. 

National interpretation: See Netherlands and Sweden. 


REGULATION 21 
CARGO PORTS AND OTHER SIMILAR OPENINGS 


(1) Cargo ports and other similar openings fitted in the sides 
of a ship below the freeboard deck are to be fitted with 
doors so designed as to ensure watertightness and struc- 
tural integrity commensurate with the surrounding shell 
plating. The number of such openings is to be kept to the 
minimum compatible with the design and proper working 
of the ship. 


The lower edge of the clear opening through which water 
could gain free entry into the ship from the outside is 
not to be below a line drawn parallel to the freeboard 
deck at side, which has as its lowest point the upper edge 
of the uppermost load line, viz., the tropical Fresh Water 
Load Line mark or the timber tropical Fresh Water 
Mark, if timber freeboards are assigned. All Administra- 
tions do not. however, subscribe to this view (see /srael, 
Netherlands and Sweden). 

Administrations have the authority to permit the fitting 
of partly immersed cargo ports or similar openings but 
the practice should be discouraged unless such openings 
are essential for operation in the particular trade in 
which the ship is engaged and it can be shown that the 
safety of the ship is in no way impaired. 

In this respect, it is considered that the fitting of a second 
door of equivalent strength and watertightness is one 
acceptable arrangement, but a leakage detection device 
should be provided in the compartment between the two 
doors. In addition, the space should be drained by a 
scupper pipe led to the bilges, with a screw-down valve 
controlled from a readily accessible position on or above 
the freeboard deck. The controls should incorporate 
indicators to show whether the valve is open or closed. 
The continued growth in the size of ships, especially of 
tankers, has led to particular problems for the embarka- 
tion of personnel due to the increased height from quay 
to upper deck, especially when the ship is not fully 
loaded, or is in a light condition. In such cases requests 
may, quite conceivably, be made for acceptance of water- 
tight doors in the sides of the ship below the load water- 
line, which would provide access to the engine and boiler 
room compartment. This arrangement would, in prin- 
ciple, be acceptable to the Society provided the internal 
access to the doors is from a position above the load 
waterline and contained within a watertight trunk of 
scantlings equivalent to the hull scantlings. So far as is 
known a proposal such as this has not yet been approved 
by Administrations. 


(3) It is considered that where power systems are used to 


close stern, side or bow doors such as are fitted in 
vehicle ferries, an alternative means of securing the doors 
should be provided in case of a failure in the power 
systems. 


REGULATION 22 


SCUPPERS, INLETS AND DISCHARGES 


(1) Discharges led overboard through the shell either from 


spaces below the freeboard deck, or from within enclosed 
superstructures and deckhouses on the freeboard deck 
fitted with Regulation 12 doors, are to be fitted with 
efhcient and accessible means for preventing water from 
passing inboard (see Figs. 15 and 16). 


(a) If the inboard end of the discharge is within a verti- 
cal distance of 0:01L above the summer load water- 
line, or the timber summer load line if assigned, 
each separate discharge is to have an automatic non- 
return valve fitted at the shell with a positive means 
of closing it from a position on or above the free- 
board deck. The means for operating the positive 
action valve is to be readily accessible at all times 
under service conditions and an indicator is to be 
provided showing whether the valve is open or 
closed. The valves should be attached directly to the 
shell plating whenever possible, but if this is imprac- 
ticable due to the flare of the hull, a short distance 
piece may be introduced between the valve and the 
shell provided that its thickness is not less than that 
required for piping connected to the shell as laid 
down in Section D paragraph 2815 of the Society’s 
Ship Rules. An alternative arrangement to the auto- 
matic non-return valve controlled from a position 
above the freeboard deck would be one automatic 
non-return valve in the discharge line with a sluice 
valve at the shell controlled from above the free- 
board deck. 

Where sanitary discharges and scuppers lead over- 
board through the shell in way of manned machinery 
spaces, the fitting to the shell of a locally operated 
positive closing valve together with a non-return 
valve inboard is considered acceptable. 

Where the inboard end of the discharge is more than 
0-O1L, but less than 0-02L above the summer load 
waterline, or the timber summer load line if assigned, 
the following would be acceptable: — 


(b) 


(i) A similar arrangement to that detailed above in 
sub-paragraph 1I(a) of this Regulation, or 


the fitting of two automatic non-return valves 
without positive means of closing, provided one 
valve is fitted at the shell and the other is sited 
above the uppermost seasonal load line in a 
position which is always accessible for examina- 
tion under service conditions, or 

if it is not practicable to fit the inboard valve 
above the uppermost seasonal waterline as pre- 
scribed in sub-paragraph (b)(ii), it may be 
accepted in an accessible position below this line, 


(ii) 


(iii) 


28 


provided a positive control valve is fitted be- 
tween the two automatic non-return valves 
referred to, in an always accessible position and 
fitted with indicators showing whether the valve 
is open or closed. 

(c) Where the vertical distance of the inboard end ex- 
ceeds 0°02L above the summer load waterline, a 
single automatic non-return valve without positive 
means of closing may be accepted (but see Israel). 

It is considered that the requirements of Regulation 22(1) 

for non-return valves are applicable only to those dis- 

charges which remain open during the normal operation 
of a vessel. For discharges which must necessarily be 
closed at sea, such as gravity drains from topside ballast 
tanks, a single screw-down valve operated from the free- 
board deck is considered to provide efficient protection. 

When topside tanks are used for the carriage of cargo 

the drains are to be closed by means of blank flanges 

especially in the case where these tanks can be placed in 
direct communication with hold spaces. 


(2) (a) Inmanned machinery spaces the controls for the main 


and auxiliary sea inlets and discharges in connection 
with the operation of the main and auxiliary propul- 
sion machinery and the bilge injection system are to 
be positioned in such a manner that they are readily 
accessible at all times under service conditions. They 
should be sited at a reasonable predetermined height 
above the lower working platform. All ship’s side 
valve controls are to incorporate indicators showing 
clearly whether the valves are open or closed. 

(b) A fully automated machinery space may, as far as 
this Regulation is concerned, be treated as a manned 
machinery space provided suitable warning devices 
are available in the system to indicate leakage of 
water into the space. In this regard, the siting of the 
controls for the valves referred to in the preceding 
paragraph requires particular attention, taking into 
account the possible delay in reaching them. Bilge 
or tank top warning devices should be so situated 
that they give the earliest possible warning of the 
entry of water into the machinery space, other than 
water resulting from the normal operation of the 
machinery. The acceptance alarms for such devices 
should be so positioned that the necessary corrective 
action can be taken from the damage control station 
with the minimum amount of delay possible. 

In this sub-paragraph, an “unattended machinery 
space” is intended to describe a propulsion machi- 
nery space where watch keeping is normally main- 
tained and which during the normal operation of the 
ship at sea is unmanned for any period of time. If 
warning devices are provided in such spaces, remote 
control of the sea connections from above the free- 
board deck or increased pipe thickness would not be 
required, as can be inferred from the Convention. 
The Norwegian Administration, however, interprets 
this Regulation in a different manner. 

The Society’s Rules Chapter L, Section 2, Un- 
attended Machinery Spaces, require, under para- 
graph 201(e), that bilge level alarms be fitted to give 
warning when water has reached a predetermined 
level in the machinery space bilges. Paragraph 201(g) 
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A_ If an overboard discharge is more than 450 millimetres below the freeboard deck or less than 600 millimetres above the 
Summer, not timber Summer, load waterline a non-return valve to be fitted at the shell or piping needs to be of sub- 
stantial thickness between shell and a position 600 millimetres above the Summer load waterline 
(Refer to appendix II for National requirements) 


B One automatic non-return valve 


C Two automatic non-return valves without positive means of closing, one attached to the shell and one in an always readily 
accessible position in any service condition outside of any tanks, and above the uppermost seasonal loadline 


D One automatic non-return valve at the shell with positive means of control from a position above the freeboard deck 


EAs for 'D' but alternatively the valve on the shell may be of the positive closing type controlled locally from above the 
lower working platform in manned machinery spaces if second valve of non-return type is fitted in the line 


G As for 'C' but alternatively the inboard valve may be fitted below the level of the waterline so described provided a 
positive control valve is fitted between the two automatic non-return valves 


Fic. 16 


Diagrammatic arrangement of scuppers and discharges. 
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requires that an alarm system be installed which will 
warn the engineering staff, or the bridge personnel, 
or both, of fault conditions which present a poten- 
tial hazard to the machinery or to the ship. Obser- 
vance of these Rules is regarded as meeting the 
requirements of this Regulation. 

The Norwegian Administration require quick and 
effective closure of these discharges from a position 
above the freeboard deck unless the connecting 
piping is of substantial construction. 

See also Sweden. 

One typical example of an arrangement acceptable 
to all except the Norwegian and Swedish Adminis- 
trations would be a minimum of two bilge alarms 
at a lower and an upper level, their siting being 
dependent upon the actual arrangements on board, 
the detectors being positioned to reveal ingress of 
water at an early stage. in order that action can be 
taken to prevent the bilge pumps being put out of 
action by flooding. Each bilge level alarm is to have 
a separate acceptance indicator at the control 
station. 


(3) Scuppers and discharge pipes originating at any level and 


penetrating the shell either more than 450 millimetres 
(17+ inches) below the freeboard deck or less than 600 
millimetres (234 inches) above the normal summer load 
water line are to be provided with either: — 


(a) a non-return valve situated as close to the shell as 
practicable and substantially connected thereto, or 
piping of substantial thickness between the shell and 
a position 600 millimetres (234 inches) above the 
normal summer load line, the thickness being as 
required by Chapter D, Section 28 of the Society’s 
Ship Rules. In the case of Type “A” ships which are 
fitted with an amidships bridge or deckhouse, the 
thickness of piping from these spaces which passes 
through the cargo tanks below should be at least the 
same thickness as the amidship side shell, but need 
not exceed 19 millimetres (? inch). A valve need not 
be fitted to the shell unless required by Paragraph (1) 
of this Regulation. 

(See Norway). 


(b) 


(4) Scuppers leading from enclosed superstructures or deck- 


houses not fitted with Regulation 12 doors are to be led 
overboard. 


(5) All valves and other fittings attached to the shell, or to 


short distance pieces on the shell, required by this 
Regulation, are to be of steel, bronze or other approved 
ductile material. Ordinary cast iron is not acceptable in 
such cases but certain types of malleable cast iron can 
be used provided their method of manufacture has been 
approved. All piping to which the Regulation refers is 
to be of steel or other equivalent material as approved. 
There are cases where sanitary discharge lines have been 
made of plastic material although the use of such 
material has been confined to positions above the free- 
board deck. In the context of the new Regulations, the 
inboard end of a discharge line which is partly of plastic 
material would be deemed to be at the point where the 
change of material occurs. 

The use of plastic piping in any position is, in any case, 
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(1) 


(2) 


(3) 


subject to compliance with the requirements of SOLAS 
1960 and any pertinent Fire Regulations. 

In cases where other combination of material occurs, 
the inboard end of a discharge line would be deemed to 
be the point at which the approved ductile material ter- 
minates. 

Attention is drawn to the stipulations made by the 
Netherlands Administration with regard to pipe thickness 
in various positions and circumstances. 


REGULATION 23 
SIDE SCUTTLES 


Side scuttles to spaces below the freeboard deck or to 
spaces within enclosed superstructures are to be fitted 
with efficient permanently attached inside deadlights 
arranged in such a manner that they can be efficiently 
closed and secured weathertight. 

This would apply: — 


(a) In the sides of the ship below the freeboard deck. 
(b) In the sides and ends of enclosed superstructures on 
the freeboard deck, as defined in Regulation 3(10). 
In the sides and ends of other erections and deck- 
houses on the freeboard deck which enclose com- 
panionways giving access to spaces below. 

In the sides and ends of second tier superstructures 
and deckhouses which give direct access to spaces 
below. In these positions the boundaries of cabins 
are considered to provide adequate protection to any 
companionway against the minimal amount of water 
which would enter through a broken side scuttle 
glass fitted on the second tier, without requiring the 
fitting of a deadlight. In addition, it is considered 
that where the second tier side scuttle does serve a 
space giving access to the companionways, an accept- 
able equivalent to the fitting of an internal perma- 
nently attached deadlight would be a strong perma- 
nently attached external steel shutter, easily acces- 
sible for closing from the outside to the Surveyor’s 
satisfaction. The external deadlights or shutters need 
not, in these cases, be watertight as they may be 
considered as only protecting the glasses. 

No side scuttle is to be fitted in a position so that its 
sill is below a line drawn parallel to the freeboard deck 
at side and having its lowest point 4-5 per cent of the 
breadth (B) above the summer load waterline or timber 
summer load waterline where applicable, or 500 milli- 
metres (193 inches) whichever is the greater distance (see 
Fig. 17). 

(See also Sweden). 

Side scuttles, glasses and deadlights are to be of substan- 
tial construction and to approved standards such as 
B.S.3024: 1966 or such other standards as are acceptable 
to the particular Administration concerned. It should be 
noted with regard to B.S.3024: 1966 that this document 
was drafted before the Load Line Convention took 
place and consequently the types shown in Tables 1, 2, 9 
and 10 cannot be accepted in the positions defined in 
Section 1, General, under the heading of “scope” of this 
standard, so far as the requirements of the Load Line 
Rules are concerned. The same remarks apply, but to a 


(c) 


(d) 


Line drawn parallel to freeboard deck on side 


below which no sidescuttles are allowed 


Summer load waterline or Timber summer load 
waterline if timber freeboards are assigned 


O Allowed 
@ Not allowed 


Interpretation by Netherlands 


\ 
2,5 per cent of breadth (B) 
or 500 millimeters whichever 
is the greater 


Line drawn parallel to superstructure deck on 


| 
Type 2 in accordance 
with convention 


Convention allows type 2 
N.S.T. requires type 1 


Freeboard deck 


side below which no side scuttles are allowed e deck 


23% of moulded breadth or 
500mm which ever is the greater 


(Types 1 and 2 refer to Netherlands standards for side scuttles) 


Fic. 17 


Position of side scuttles. 


lesser extent, with regard to Tables 3 and 4. It is under- 
stood, however, that this standard is to undergo further 
revision and it is expected that these points will be taken 
into consideration at that time. 

The same aforementioned conditions in this Regulation 
will apply to windows in positions (c) and (d). Windows 
should not normally be fitted in positions (a) and (b) 
except under exceptional circumstances. In these extreme 
cases, care should be taken that the thickness of the glass 
is proportionately increased by relating its glass area to 
that of a side scuttle in a similar position. 

Glass fitted in side scuttles and windows should be of 
toughened quality with a thickness of not less than 9 milli- 
metres (3 inch), even in ferries or other craft engaged on 
a limited service. Thicknesses of glass fitted in windows 


are generally expected to be those given in B.S.3925: 1965 
“Toughened Safety Glass for Ships’ Windows”. 

For those ships which are assigned freeboards based on 
their ability to withstand flooding, side scuttles in posi- 
tions below or partly below the final waterline after flood- 
ing, which would lead to progressive flooding, may be 
accepted in such positions provided they are of an accept- 
able non-opening type. 

The Netherlands Administration have their own national 
requirements for side scuttles and windows on both 
passenger and cargo ships but it is not intended to 
include these rather extensive details in the paper, as this 
information can readily be obtained from Rotterdam or 
London as and when required. 

(Refer also to Sweden). 


REGULATION 24 


Although it is not apparent at a first reading of the 
Regulation, Paragraphs (1) to (6) contain the basic require- 
ments which are applicable mainly to Type “B” ships. 

Further examination of the Convention will show other 
requirements which deal with the same subject : — 

(1) Regulation 26(5) and (6) for Type “A” ships. 

(2) Regulation 27(7) for Type “B” ships with freeboards 
reduced by up to 60 per cent of the difference between 
basic Type “B” and Type “A” freeboards. 

(3) Regulation 27(9) for Type “B” ships with freeboards 
reduced by more than 60 per cent of the difference be- 
tween basic Type “B” and Type “A” freeboards. 

(4) Regulation 36(1)(e). 

As a matter of convenience, all the Regulations affecting 
freeing arrangements have been dealt with under this head- 
ing. 


REGULATION 24 
FREEING ARRANGEMENTS 


(1) Where bulwarks on the weather portions of freeboards 
or superstructure decks form wells, ample provision is 
to be made for rapidly freeing the decks of water and 
for draining thern. Except as provided in paragraphs (2) 
and (3) of this Reguiation, the minimum freeing area (A) 
on each side of the ship for cach well on the freeboard 
deck is to be that given by the following formule in cases 
where the sheer in way of the well is standard or greater 
than standard. The minimum area for each well on 
superstructure decks is to be one-half of the area given 
by the formule. 

Where the length of bulwark (/) in the well is 20 
metres or less 


A=0'7+0-035/ square metres 
where / exceeds 20 metres 
A=0:07/ square metres 
1 need in no case be taken as greater than 0-7 L 


If the bulwark is more than 1*2 metres in average 
height the required area is to be increased by 0:004 
square metres per metre of length of well for each 
0-1 metre difference in height. If the bulwark is less 
than 0:9 metre in average height, the required area 
may be decreased by 0°004 square metres per metre 
of length of well for each 0-1 metre difference in 
height. 
Or, 
where the length of bulwark (/) in the well is 66 feet 
or less 

A=7:6+0°115/ square feet 
where / exceeds 66 feet 

A=0:23/ square feet 

1 need in no case be taken as greater than 0°7 L 
If the bulwark is more than 3-9 feet in average 
height, the required area is to be increased by 0-04 
square feet per foot of length of well for each foot 
difference in height. If the bulwark is less than 3 feet 
in average height the required area may be decreased 
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(3) 


by 0°04 square foot per foot of length for each foot 

difference in height. 
On a “flush deck” ship which is fitted with a substantial 
deckhouse amidships the deckhouse is considered to pro- 
vide a sufficient break forming two wells and each is to 
be given a freeing area based on the length of the “well” 
In such cases the freeing area is not based on 0-7L. 
The criteria adopted to define a “substantial deckhouse” 
are that the breadth of the deckhouse is at least 80 per 
cent of the beam of the ship and that the passageway 
along the side of the ship, in way of deckhouse, does not 
exceed 1:5 metres (4°9 feet) in width. 
Where a screen bulkhead is fitted completely across the 
ship at the forward end of a midship deckhouse, this 
automatically divides the exposed decks into wells and 
the breadth of the deckhouse is, therefore, of no conse- 
quence. 
Wells on raised quarter decks are treated in the same 
way as wells on the freeboard deck. 
In ships with no sheer the area calculated according to 
paragraph (1) is to be increased by 50 per cent. Where 
the sheer is less than the standard, percentages are to be 
obtained by linear interpolation. 
Where a ship, fitted with a trunk, does not comply with 
the requirements of Regulation 36(1)(e) (in which case 
no allowance is given for the trunk) or where continuous 
or substantially continuous hatchway side coamings are 
fitted between detached superstructures the minimum area 
of the freeing openings is to be calculated from the 
following table: — 


Breadth of hatchway of Area of freeing ports 

trunk in relation to the in relation to the total 

breadth of the ship area of the bulwark 
40°%, or less 20°% 
75°%, or more 10% 


The area of freeing ports at intermediate breadth is to 
be obtained by linear interpolation. Reference to this 
item has been omitted from the United Kingdom Load 
Line Rules. 

The expression “substantially continuous hatchway side 
coamings” contained in the Convention needs to be 
reasonably interpreted. The freeing areas specified in 
paragraph (1) assume that the free flow of water is 
possible from one side of the ship to the other. If this 
flow is restricted then special measures must be taken to 
ensure that adequate freeing arrangements are available 
on the ship. Paragraph (3) caters for the case where flow 
across the ship is not possible. It is to be borne in 
mind that whereas decks can be freed of water through 
ports or slots spread along the length of the bulwark, 
free flow across the ship is restricted to the gaps between 
hatchways. The free flow area is the net total longi- 
tudinal area of the transverse passages or gaps between 
hatchways, or between hatchways and _ superstructures 
and deckhouses, due account being made for obstructions 
such as equipment and other fittings. The height of pas- 
sages or gaps to be used in the calculation of the area 
should be the height of the bulwark. It is considered, 
therefore, that the provision of freeing area in bulwarks 


should be related to the net free flow area available 

between hatchways and between hatchway and _ super- 

structure or deckhouse in the following manner :— 

(a) If the free flow area is not less than the area calcu- 

lated in accordance with the Table in paragraph (3) 

when hatchway coamings are continuous, then the 

minimum freeing area calculated from paragraphs 

(1) and (2) will suffice. 

If the free flow area is equal to, or less than, the 

area calculated from paragraphs (1) and (2), the 

minimum freeing area in the bulwark is to be deter- 

mined from the Table in paragraph (3). 

(c) Where the free flow area is smaller than stipulated 
in paragraph (a), but greater than derived from 
paragraph (b), the minimum freeing area in the bul- 
wark may be determined by interpolation from the 
following formula :— 

F=F,+F,—fp (metres? or feet?) 

where F, is the minimum freeing area calcu- 
lated from paragraphs (1) and (2). 
is the minimum freeing area calculated 
from table in paragraph (3). 

f, is the total net area of passage and gaps 
between hatchways or between hatch- 
ways and = superstructures or deck- 
houses. 

In ships having superstructures which are open at either 

or both ends, adequate provision for freeing the space 

within such superstructures is to be provided, to the satis- 
faction of the Administration. 

The lower edges of the freeing port are to be as near the 

deck as practicable. Two-thirds of the freeing port area 

required is to be provided in the half of the well nearest 
the lowest point of the sheer curve. 

All such openings in the bulwarks are to be protected by 

rails or bars spaced approximately 230 millimetres (9 

inches) apart. If shutters are fitted to freeing ports ample 

clearance is to be provided to prevent jamming. Hinges 
are to have pins or bearings of non-corrodible materials. 

If shutters are fitted with securing appliances, these 

appliances are to be of approved construction. 


(b) 


F, 


(4) 


(5) 


(6) 


Freeing Arrangements for Type “A” Ships (as per Regulation 
26(5) and (6)) 


Type “A” ships are normally required to have open rails 
for at least half the length of the exposed part of the weather 
deck, but the Convention allows other effective freeing 
arrangements. 

It is considered that where a bulwark is fitted for the full 
length of the exposed part of the weather deck, a freeing area 
equal to 33 per cent of the total area of the bulwark would 
provide a suitable alternative. Whenever “area of bulwark” 
is mentioned, it is to be understood to mean the intact area 
from deck to rail before openings are cut or placed therein. 

On Type “A” ships which have superstructures connected 
by trunks, open rails are to be fitted for the whole length of 
the exposed parts of the freeboard deck. 

In order to obtain the maximum benefit from freeing 
arrangements, the lower edges of freeing ports or the upper 
edge of sheerstrake, as the case may be, are to be kept as low 
as possible. 
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Freeing arrangements on ships with reduced Type “B” free- 
boards (as per Regulations 27(7) and (9)) 


The Convention is somewhat vague with regard to freeing 
arrangements for ships of this type. 

For ships which are granted a reduction in freeboard of up 
to 60 per cent of the difference between “B” and “A” tabular 
freeboards, Regulation 27(9) requires compliance with Regula- 
tion 26(5) with respect to freeing arrangements for a Type 
“A” ship. 

No direct guidance on the interpretation of these regula- 
tions has been received from any of the National Administra- 
tions, but the following ruling is being used in the London 
Office, having been agreed by the Classification Societies 
Working Party on Load Lines. 

For Type “B” ships with reduced freeboards, the freeing 
arrangements are to be normally as for Type “A” ships. How- 
ever, for Type “B” ships with freeboards reduced by not more 
than 60 per cent of the difference between Type “B” and 
Type “A” basic freeboards, and which have bulwarks extend- 
ing over the full length of the exposed parts of the weather 
deck, the upper edge of the sheerstrake is to be kept as low 
as possible and the freeing port area in the lower part of 
the bulwark is to be at least 25 per cent of the total area of 
the bulwark. 


Freeing Arrangements on Type “B” ships fitted with trunks 


When an allowance has been given for a trunk in the 
calculation of the freeboards, certain conditions require to 
be fulfilled, among them Regulation 31(1)(e), affecting freeing 
arrangements. This Regulation requires that open rails are to 
be fitted on the weather parts of the freeboard deck in way 
of the trunk for at least half their length. 

If it is essential that a bulwark be fitted for the full length 
of the exposed parts of the weather deck, the provision of 
freeing area in the lower part of the bulwark is considered 
to be an acceptable alternative to the fitting of open rails, 
provided it is not less than 25 per cent of the bulwark area. 


Weather Deck Scuppers—General 

Special attention must be paid to the fitting of weather 
deck scuppers particularly when local recesses exist which for 
structural or other considerations cannot be drained by means 
of freeing ports. Such cases are to be submitted to the London 
Office for special consideration. 


REGULATION 25 
PROTECTION OF THE CREW 


(1) The strength of the deckhouses used for the accommoda- 
tion of the crew is to be to the satisfaction of the 
Administration. Deckhouses which comply with Chapter 
D of the Society’s Rules for Classification are recognised 
as meeting the requirements of this Regulation. 

See Sweden. 

Efficient guard rails or bulwarks are to be fitted on all 
exposed parts of the freeboard and superstructure decks. 
The overall height of the bulwarks or guard rails is to 
be at least | metre (394 inches) from the deck. Where, 
however, this height would interfere with the normal 
operation of the ship, a lesser height may be approved, 
but the Administration must be satisfied that adequate 
protection is provided. In so far as assignments made by 


the Society are concerned, any requests for reduction in 
height should be forwarded to the London Office. 


The clear opening below the lowest course of guard rails 
is not to exceed 230 millimetres (9 inches). Where this 
opening is not measured from the deck, but from the 
sheerstrake, or a waterway bar, which is not in the same 
vertical plane as the rails, the length of opening is the 
diagonal distance between the lowest of the rails and the 
top of the sheerstrake, or waterway bar. The other 
courses are not to be more than 380 millimetres (15 
inches apart. Where rounded gunwales are fitted the 
guard rail supports are to be placed on the flat of the 
deck, as close as possible to the beginning of the curva- 
ture of the gunwale. 


Satisfactory means are to be provided for the protection 
of the crew in getting to and from their quarters, the 
machinery space and all other parts used in the necessary 
work of the ship. Such means may consist of guard rails, 
lifelines, gangways or underdeck passages, etc. This 
paragraph covers the requirements in very general terms 
but more specific stipulations for Type “A” ships are 
set out in Regulation 26(2). Furthermore, Type “B” 
ships to which reduced freeboards are assigned under the 
terms of Regulation 27(7)(a) are subject to the measures 
provided for the protection of the crew being adequate. 
Apart, however, from the statement that for Type “A” 
ships a gangway is to be provided at superstructure level 
between the poop and midship superstructure or deck- 
house, the requirements for the protection of the crew 
as set out in the Convention are extremely vague. 


(4) 


(5) Deck cargo carried on any ship is to be so stowed that 
any opening which is in way of the cargo and which 
gives access to and from the crew’s quarters, the machi- 
nery spaces and all other parts used in the necessary 
work of the ship, can be properly closed and secured 
against the admission of water. Effective protection for 
the crew in the form of guard rails or lifelines is to be 
provided above the deck cargo if there is no convenient 
passage on or below the deck of the ship. 

The arrangements to be made in way of timber deck 
cargoes on ships to which timber load lines are assigned 
are to be found under Regulation 44(11). If timber deck 
cargoes are to be carried on ships which do not have 
timber load lines, then unless an underdeck passage is 
available a walkway should be provided over the deck 
cargo. It is considered that such a walkway should be 
not less than | metre (394 inches) in width, effectively 
secured, and include not less than three courses of rails 
or wires, on each side of the walkway, supported by 
stanchions securely fitted to the walkway, spaced not 
more than 1,5 metres (59 inches) apart. The opening 
between raiis or guard rails are to be as indicated in 
paragraph (3) of this Regulation, except in the cases of 
ship flying the British flag where the spacing of rails is 
to be as specified in the Deck Cargo Regulations 1968. 
When other deck cargoes are to be carried, the arrange- 
ments will depend on the type of cargo and the space it 
occupies. 

Unless the Society’s advice is called for in the cases con- 
templated in the two preceding paragraphs it will clearly 
not be possible to exercise control as to the efficiency of 


such arrangements and it is, therefore, incumbent upon 
the Owners to take the necessary precautions. 


National and other Interpretations 


Although the Convention includes provisions for a mini- 
mum bow height, many Administrations, conscious of the 
general reduction in height of platform, have formulated 
more stringent requirements for the protection of the crew. 
Unilateral action has, however, produced an unwelcome 
diversity of national rules or interpretations, which may 
well cause difficulties in future when changes of flag occur. 

The known national requirements with regard to gangways 
and walkways are shown diagrammatically in Fig. 18 from 
which the wide scatter of requirements is evident. 

When referring to this figure it will be appreciated that a 
gangway is acceptable as an alternative to a walkway and 
similarly an underdeck passageway is an acceptable alterna- 
tive to either a gangway or a walkway. 

Fuller details of the published national rulings will be 
found under Denmark, The Netherlands, Norway, Sweden 
and the United Kingdom. The Governments of Greece and 
Spain have adopted the United Kingdom interpretation. 

Most of the national requirements contain statements 
similar to the following extract from the United Kingdom 
Load Line Rules: — 


“In the case of the ship the crew of which may in the 
course of their duty be required to go in adverse con- 
ditions to a position or positions forward of the detached 
bridge or forward of the poop in cases where there is no 
detached bridge and all crew accommodation and machi- 
nery spaces are situated at the after end of the ship, 
access to such positions shall be by means of either .. .” 


In this respect it is considered that whenever anchor chain 
and cable release arrangements, lights, emergency pumps, or 
any other appliance whose operation may require the presence 
of members of the crew are situated at the forward end of a 
ship, then suitable means of access must be provided. 

There are, however, Administrations which are content to 
leave such matters to the Assigning Authorities they have 
recognised, and it is important therefore that the latter should 
act in concert to avoid obvious embarrassments. The Classi- 
fication Societies Working Party on Load Lines, recognising 
this danger is attempting to produce a uniform interpretation 
of these requirements on the basis of a proposal put forward 
by the Society, which is also illustrated in Fig. 18 and repro- 
duced hereafter. It must be made clear that this “uniform” 
interpretation would be applicable only to ships registered in 
countries other than those referred to earlier, until such time 
as the respective Administrations have decided otherwise. 


Proposed “uniform” interpretation of 
Regulations 25(4), 26(2), 27(7)(a)—Protection of crew 
Type “A” Ships 
(Regulation 26(2)) 
(1) Access between the poop and a detached bridge to be by 
means of either: — 


(a) A permanent gangway on or near the centre line of 
the ship at the level of the superstructure deck, or 


(b) an underdeck passage. 
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(2) Access between the bridge and the forecastle or between 
the poop and the forecastle where it is necessary for the 
crew to go forward for the necessary work of the ship, 
to be by means of either: — 

(a) A permanent gangway on or near the centre line of 
the ship at the level of the superstructure deck, or 

(b) an underdeck passage, or 

(c) a permanent passageway arranged on the deck when 
the freeboard of the vessel is not less than 3.000 
millimetres, or when the distance between super- 
structures is less than 30 metres. 


Type “B” Ships assigned freeboards reduced by an amount 
greater than 60 per cent of the difference between the 
“B” and “A” tabular values. 

(Regulation 27(7)(a)) 

(1) Access between the poop and a detached bridge to be as 
required for Type “A” ships. 

(2) Access between the bridge and the forecastle, or between 
the poop and the forecastle where it is necessary for the 
crew to go forward for the necessary work of the ship, 
to be by means of either: — 

(a) A gangway fitted on or near the centre line of the 
ship, 
(b) an underdeck passage, or 
(c) a permanent passageway arranged on the deck when 
either 
(i) the freeboard of the vessel is not less than 3.000 
millimetres, 
(ii) the distance from the bridge to the forecastle is 
less than 30 metres, or 
(iii) the hatchway coamings are not less than 600 
millimetres in height. 


Type “B” Ships assigned freeboards reduced by an amount 
not exceeding 60 per cent of the difference between the 
“B” and “A” tabular values. 

(Regulation 27(7)(a)) 

(1) Access between the poop and a detached bridge to be by 
means of either: — 

(a) a gangway fitted at or near the centre line of the 
ship. If such a gangway cannot be arranged, passage- 
ways to be provided each side on top of the hatch- 
ways, 

(b) an underdeck passage, or 

(c) a permanent passageway arranged on the deck when 
the freeboard is not less than 3.000 millimetres or 
when the hatch coamings are not less than 600 
millimetres in height. 

(2) Access between the bridge and the forecastle, or between 
the poop and the forecastle where it is necessary for the 
crew to go forward for the necessary work of the ship, to 
be by means of either: — 

(a), (b), (c) as 1 (a), (b) and (c) above, or 

(d) when the distance between the bridge and the fore- 
castle is not more than 30 metres, the arrangements 
for that part of the ship may be a single handrail 
or wire on the hatch coamings, continued between 
the hatchways where stanchions are to be fitted as 
necessary. 


Type “B” Ships 
(Regulation 25(4)) 


Access between the superstructures shall be provided by 


either : — 

(a) permanent lifelines fitted port and starboard ade- 
quately supported by stanchions spaced 6 metres 
apart, 

(b) a single handrail or wire on the hatch coaming, fitted 
port and starboard, continued between the hatchways 
where stanchions to be fitted as necessary, 
(N.B.—Although some Administrations accept hand- 

rails or wires fitted on the hatch coaming, it 
is considered that a wire is preferable inas- 
much as it is possible for a man to hook an 
arm over the wire. Further, under icy condi- 
tions it is probably easier for a man wearing 
gloves to grasp a wire.) 


or (c) any combination of gangways, passageways or under- 


deck passageway which the Owner may desire. 


Application 


In applying the above principles the following detailed 
arrangements are to be complied with: — 


(1) 


(3) 


Gangways are to be permanently and efficiently con- 
structed and to be of adequate strength. They are to 
provide a platform of at least | metre in width having 
a non-slip surface and are to be provided with satisfac- 
tory means of access from the platform level to the deck 
at each working area to be used by the crew. Guard rails 
or guard wires supported by stanchions spaced not more 
than 1,5 metres apart for Type “A” ships and not more 
than 3 metres apart for Type “B” ships, are to be fitted 
throughout the length. At least two rails or wires are to 
be fitted on each side of the platform, the uppermost 
being at least | metre above the platform and _ the 
remainder spaced in accordance with Regulation 25(3) 
where more than two rails are fitted. 

Passageways—A passageway shall be at least 1 metre in 
width and is to be fitted throughout its length and on 
each side with at least three courses of guard rails or 
guard wires supported by stanchions spaced not more 
than 3 metres apart. The uppermost rail or wire is to be 
at least | metre above the deck and the remainder spaced 
in accordance with Regulation 25(3). On Type “B” ships 
the passageway may be fitted alongside the outboard 
structure of the hatchway on each side of the ship. Where 
an unobstructed passageway can be obtained immediately 
adjacent to the hatch coaming the inboard line of rails 
or wires may be omitted, except between hatchways and 
also between hatchways and superstructures or deck- 
houses. Where passageways are fitted over hatchways, 
they are to comply with the above arrangements and are 
to be connected by satisfactory gangways between the 
hatchways at the same height as the passageways and 
also have direct access to the superstructures forward 
and aft. 

Underdeck Passages—The arrangement and construction 
of underdeck passages is to comply with the following 
requirements : — 


(a) The passageway and all fittings in the passageway in 


Type “A” ships are to be oil and gas tight and fitted 
with a satisfactory gas detection system. 
The passageway is to be well lighted and be fitted 
with an adequate ventilation system. 
It is to be situated immediately below the freeboard 
deck. 
Its distance from the shell plating at any point shall 
not be less than one-fifth of the breadth of the ship 
unless one is fitted on each side of the ship. 
Exits from the passageway to the freeboard deck are 
to be as near as practicable to the working areas to 
be used by the crew. They are to be fitted with effi- 
cient means of closing, capable of quick release and 
operable from both sides. These exits are to be 
protected by a superstructure, a deckhouse, or a 
companionway of adequate strength and weather- 
tightness. 
Deckhouses—Where deckhouses are fitted in lieu and 
serve the purpose of a poop or midship bridge the 
arrangements provided for access between these deck- 
houses are to be as though they were between superstruc- 
tures. 
(5) Consideration will be given to proposals for alternative 
equivalent arrangements. 


(b) 
(c) 


(d) 


(e) 


(4) 


REGULATION 26 


SPECIAL CONDITIONS OF ASSIGNMENT 
FOR TYPE “A” SHIPS 

Machinery Casings 

(1) Machinery casings on Type “A” ships as defined in 
Regulation 27 are to be protected by an enclosed poop 
or bridge of at least standard height, or by a deckhouse 
of equal height and equivalent strength. Machinery casings 
may be exposed if there are no openings giving direct 
access from the freeboard deck to the machinery spaces. 
A door complying with the requirements of Regulation 
12 may be arranged in the machinery casing, provided 
that it leads to a space or passageway which is as 
strongly constructed as the casing and is separated from 
the machinery space by a second weathertight door of 
the same standard as the first. 
Where two such doors are fitted, both should open out- 
wards. Sill heights of 600 millimetres (234 inches) and 
230 millimetres (9 inches) are recommended for the outer 
and inner doors respectively. The space between the 
doors should be adequately drained (see Fig. 14). 
Openings required for the handling of machinery parts 
may he accepted in exposed machinery casings, provided 
such openings are closed by means of gasketted and 
closely bolted plates which should be stiffened so as to 
maintain the strength of the bulkhead. No minimum sill 
heights need be specified for these openings provided the 
casing can be made virtually intact. 


Gangway and Access 


(2) An efficiently constructed fore and aft permanent gang- 
way of sufficient strength is to be fitted on Type “A” 
ships at the level of the superstructure deck between the 
poop and the midship bridge or deckhouse where fitted, 
or equivalent means of access shall be provided to carry 
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out the purpose of the gangway, such as passages below 
deck. Elsewhere, and on Type “A” ships without a mid- 
ship bridge or deckhouse, arrangements to the satisfaction 
of the Administration are to be provided to safeguard 
the crew in reaching all parts used in the necessary work 
of the ship. 

The requirements of this paragraph have been dealt with 
in detail under Regulation 25 to which reference should 
be made. 

(3) Safe and satisfactory access from the gangway level is 
to be available between separate crew accommodations 
and also between crew accommodations and the machi- 
nery spaces. 


Hatchways 


(4) Exposed hatchways on the freeboard and forecastle decks 
or on top of expansion trunks on Type “A” ships are 
to be provided with efficient watertight covers of steel or 
other equivalent material. 

The provision of these special covers does not imply that 
the height of coamings specified in Regulation 15(1) may 
be reduced on this account. 


Freeing Arrangements 

(5) Type “A” ships are to have open rails fitted for at least 
half the length of the exposed parts of the weather deck 
or other effective freeing arrangements. The upper edge 
of the sheerstrake is to be kept as low as practicable. 

(6) Where superstructures are connected by trunks, open 
rails are to be fitted for the whole length of the exposed 
part of the freeboard deck. 

Reference should also be made to Regulation 24 under 
which the detailed requirements for the various typzs of ship 
have been amplified. 


CHAPTER IIL FREEBOARDS 
REGULATION 27 


INTRODUCTION 


It will be recalled that the 1930 Load Line Convention 
made provisions for three distinct categories of ships: — 

(a) Sailing ships, which included all ships provided with 
sufficient sail area for navigation under sail alone, 
whether or not fitted with mechanical means of 
propulsion. 

(b) Steamers, which included all ships having sufficient 
means of propulsion, except where provided with 
sufficient sail area for navigation under sails alone. 

(c) Tankers, which included all steamers specially con- 
structed for the carriage of liquid cargoes in bulk. 

Provisions were also made for ships of special types and 
it is pertinent to reproduce the relevant text of the Conven- 
tion in this respect : — 

“For steamers over 300 feet in length, possessing con- 
structional features similar to those of a tanker which 
afford extra invulnerability against the sea, a reduction 
in freeboard may be granted. The amount of reduction 
shall be determined by the Administration in relation to 
the freeboard assigned to tankers, ‘having regard to the 
degree of compliance with the conditions of assignment 


laid down for these ships, and the degree of subdivision 
provided’.” 

No attempt was made to define how a tanker should be 
subdivided, this being taken for granted on the basis of well 
established designs which had remained unchanged for many 
years, and “subdivision” was mentioned only in connection 
with special steamers. As new ideas and methods evolved, 
subdivision began to assume greater importance than hereto- 
fore, at any rate, insofar as the application of the Load Line 
Rules was concerned. The advent of the ore carrier with 
longitudinal bulkheads, empty wing compartments and long 
centre holds, led to the formulation of requirements affecting 
subdivision. Proposals made by the Society in 1955 were 
agreed by the Board of Trade in 1956 and soon achieved 
international status. 

It was required that, for such ships to qualify for reduced 
freeboards, longitudinal bulkheads should be fitted at a 
distance not more than 30 per cent of the midship moulded 
breadth of the ship from the centre line, and that the out- 
board spaces abreast the holds should be subdivided by bulk- 

Ibe 
heads spaced not more than cathe feet apart, where L 
was the freeboard length of the ship. These requirements were 
eventually incorporated into the Society’s Rules for Ore 
Carriers. 

Calculations had to be made to verify that the central cargo 
compartment was so subdivided by transverse bulkheads that 
the freeboard deck would not be submerged in the event of 
any of the central compartments so formed being completely 
filled with salt water, assuming a permeability of 60 per cent, 
with the ship initially floating at the deepest allowable draught 
in salt water. This requirement indicated concern as to the 
possibility of failure of hatch covers and in fact the strength 
of hatch covers fitted on this type of ship had to be 15 per 
cent in excess of that required for similar covers fitted in 
ships with steamer freeboards. 

Further progress in the design and operation of ships 
brought about the self-trimming bulk carrier with transverse 
holds, and incorporating topside and bottom hopper tanks. 
Inevitably, and as far back as 1960, requests were received 
for the assignment of reduced freeboards to ships of this type. 
It was eventually agreed, in August, 1965, that such a ship 
would qualify for a reduction in freeboard provided that the 
bulkheads were spaced not more than 0-1L apart and that 
the vessel could achieve a unity standard of subdivision 
assuming a permeability of 95 per cent. All the relevant condi- 
tions were set out in Circular No. 2212. 

When performing calculations for these ships, side damage 
was assumed, and account taken of trim alone, the effect of 
heel due to the unsymmetrical flooding of the topside and 
hopper tanks being disregarded. The ship was assumed to be 
floating initially at the maximum permissible summer draught 
and it was required that no part of the freeboard deck should 
be immersed in the final trimmed condition after flooding. 

Towards the end of 1965 some consideration was given to 
allowing reduced permeabilities for holds completely or partly 
filled with cargo in the fully loaded condition, i.e. a 65 per 
cent permeability was used for the space occupied. 

The application of the foregoing methods ceased as a 
result of the 1966 Load Line Conference and, after April, 
1966, the assignment of reduced freeboards was dealt with 
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on the basis of the requirements contained in Regulation 27 
of the new Load Line Convention. “Special Steamers” were 
thereafter treated as Type “B” ships with reduced freeboards, 
as defined in this Regulation. In the new Convention, 
“Tankers” and other similar types of vessel are included in 
the definition of Type “A” ships which are subject to an 
investigation to assess their ability to withstand flooding when 
their length is greater than 150 metres (492 feet). It is neces- 
Sary to investigate the effect of flooding the engine room of 
certain classes of ships which are over a specified length. 

Although this Regulation includes some guidance to Ad- 
ministrations as to limiting factors for a suitable condition 
of equilibrium after flooding, it soon became evident that the 
advice given was altogether inadequate and more precise 
instructions were required to ensure proper understanding of 
the Regulation. Similar ships dealt with by different Admini- 
Strations could, otherwise, be assigned substantially different 
freeboards, clearly an untenable state of affairs. 

The Classification Societies were not slow to realise this 
and promptly created a Working Party on Load Lines whose 
first task was to formulate proposals for the uniform applica- 
tion of this new Regulation. The matter was also raised at 
IMCO as of primary importance and, as a result, a recom- 
mendation for the uniform application of this Regulation 
was produced in May, 1968, by the IMCO Sub-Committee, 
based to a large extent on the Classification Societies pro- 
posals. The text of this recommendation, together with added 
comments and illustrations, will be found after paragraph (4) 
of this Regulation. 

Fig. 19 indicates the circumstances under which investiga- 
tions of floodability require to be performed. 


REGULATION 27 
TYPES OF SHIPS 


(1) For the purposes of freeboard computation, ships are 
divided into two categories—Type “A” and Type “B”. 


Type “A” Ships 


(2) A Type “A” ship is one which is designed to carry only 
liquid cargoes in bulk, and in which the cargo tanks 
have only small access openings closed by watertight 
gasketted covers of steel or equivalent material. Such a 
ship necessarily has the following inherent features :— 


(a) High integrity of the exposed deck, and 
(b) high degree of safety against flooding, resulting from 
the low permeability of loaded cargo spaces and the 
degree of subdivisions usually provided. 
A Type “A” ship, if over 150 metres (492 feet) in length 
and designed to have empty compartments when loaded 
to her summer load waterline, must be able to withstand 
the flooding of any one of these empty compartments at 
an assumed permeability of 0°95, and remain afloat in a 
condition of equilibrium considered to be satisfactory 
by the Administration. In such a ship, over 225 metres 
(738 feet) in length, the machinery space is to be treated 
as a floodable compartment but with a permeability of 
0:85. Steering gear compartments which are accessible 
from the engine room are to be included in the floodable 


space. 


3) 


Type of ship 


Is length (L)greater than 
100m ? 


Yes 


Type 'B' or greater 


Type 'B' reduced by 


A 


Is length (L) greater than 
150m ? 


No— 


Freeboard 


Type 'A' greater than 


minimum but equal to 


than type 'B' 


Up to 0,6 (B-A) 


Flood any single 
compartment 


Over 0,6 (B-A) 


Flood any two adjacent 


fore and aft compartments 


or greater than type'B! 


Any empty compartments 


in loaded condition? 


Flood each empty 
compartment singly 


Investigation of machinery 


space flooding not required 


Fic. 19 


Conditions under which floodability is to be investigated. 


It is not the intention, in Type “A” ships over 225 metres 
(738 feet) in length, that the machinery space and a com- 
partment designed to be empty be considered as flooded 
at the same time; each space is to be dealt with as a 
separate entity. 

The recommendation made by the IMCO Sub-Committee 
on Subdivision and Stability for the uniform application and 
interpretation of Regulation 27 is reproduced below and 
replaces the guidance given in the Convention. The reasons 
behind this have been explained in the introduction to this 
Regulation. 


Is length (L) greater than 
225m ? 


Flood machinery 
space 


Investigation of floodability’ 


not required 
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Recommendation for uniform application and interpreta- 
tion of Regulation 27 of The International Convention 
on Load Lines, 1966. 


(i) The ship in the intact condition is assumed to have 
no trim. 
(ii) In applying paragraphs (3), (7) and (9) of Regula- 
tion 27 when calculating subdivision, account should 
be taken of the following assumptions : — 
(a) The vertical extent of damage in all cases is 
assumed to be equal to the depth of the ship 


(iii) 


(iv) 


at the flooded compartment under consideration. 
The buoyancy of any superstructure or deck- 
house directly above the flooded compartment is 
to be disregarded. 


(b) The transverse extent of damage is equal to B/S, 
measured inboard from the side of the ship 
perpendicularly to the centre line at the level of 
the summer load waterline. If damage of a 
lesser extent results in a more severe condition 
such lesser extent should be assumed. 


(c) No main transverse bulkhead is assumed dam- 

aged except where in Regulation 27(9) the 
flooding of any two adjacent fore and aft com- 
partments is envisaged; in addition the damage 
may be located between two transverse bulk- 
heads bounding side tanks. 
If in a transverse bulkhead there are steps or 
recesses of not more than 3,05 metres (10 feet) 
in length located within the extent of transverse 
penetration of damage as defined in paragraph 
(ii)(b) above, such transverse bulkheads may be 
considered intact and the adjacent compartments 
may be floodable singly. If, however, within the 
extent of penetration of damage there is a step 
or recess of more than 3,05 metres (10 feet) in 
length in a transverse bulkhead, the two com- 
partments adjacent to this bulkhead should be 
considered as flooded. 


(d) If a double bottom or side tank is divided by a 
transverse bulkhead located more than 3,05 
metres (10 feet) from a main transverse bulk- 
head, the adjacent double bottom or side tank 
should be considered as flooded. If this side tank 
has openings into the holds, such holds should 
also be considered as flooded. This provision is 
applicable even where such openings are fitted 
with closing appliances. 


In applying paragraph (9) of Regulation 27, the 
calculations for the flooded condition should be 
based on the assumptions specified in paragraph (ii) 
above. To be considered effective main transverse 
watertight bulkheads should be spaced at least 3,05 
metres (10 feet)+-°03 L, or 10,65 metres (35 feet), 
whichever is the lesser. Where transverse bulkheads 
are spaced a lesser distance, one or more of these 
bulkheads should be assumed as non-existent in 
order to achieve the minimum spacing between bulk- 
heads. 


In applying paragraphs (3), (7) and (9) of Regulation 
27, the specified conditions after flooding, as deter- 
mined by paragraphs (ii) and (iii) above should be 
defined as follows: — 


(a) The final waterline after flooding taking into 
account sinkage, heel and trim is to be below 
the lower edge of any opening through which 
progressive flooding may take place. Such open- 
ings should include air pipes and those which 
are closed by means of weathertight doors (even 


39 


if they comply with Regulation 12) or covers 
(even if they comply with Regulation 16 or 
Regulation 19(4)), and may exclude those open- 
ings closed by means of manhole covers and 
flush scuttles (which comply with Regulation 
18), cargo hatch covers of the type described in 
Regulation 27(2), watertight doors which are 
secured closed while at sea and so logged, 
remotely operated sliding watertight doors, and 
side scuttles of the non-opening type (which 
comply with Regulation 23). 


(b) If pipes, ducts or tunnels are situated within the 
assumed extent of penetration of damage as 
defined in paragraph (ii)(b) above, arrangements 
should be made so that flooding cannot thereby 
extend beyond the limits assumed for the calcu- 
lation of the damaged conditions. 


(c) In applying sub-paragraph (3)(b) of Regulation 
27, the angle of heel due to unsymmetrical 
flooding should not exceed 15°. Since sub- 
paragraph (3)(b) states that the maximum angle 
of heel is to be of the order of 15°, if no part of 
the deck is immersed, an angle of heel of up to 
17° may be accepted. 


(d) When any part of the deck beyond the limits 

of flooding is immersed or in any case where 
the margin of stability in the flooded condition 
may be considered doubtful, the dynamic 
stability should be investigated. 
The dynamic stability may be regarded as suffi- 
cient if the righting lever curve has a minimum 
range of 20° beyond the position of equilibrium 
in association with a righting lever of at least 
0,1 metre (4 inches). 


(e) After flooding the metacentric height as calcu- 
lated by the constant displacement method 
should be at least 50 millimetres (2 inches) in 
the upright condition. 


(v) The height of the centre of gravity above base line 


is assessed allowing for homogeneous loading of all 
spaces designed to contain cargo and SO per cent of 
the individual total capacity of all tanks and spaces 
fitted to contain consumable fluids and ship’s stores. 
In calculating the height of the centre of gravity 
account should be taken of corrections for free sur- 
faces of liquids. In calculating these corrections it 
should be assumed that, for each type of liquid, at 
least one transverse pair or a single centre line tank 
has a free surface and the tank or combination of 
tanks to be taken into account should be those where 
the effect of free surfaces is the greatest. 

The remaining tanks should be assumed either com- 
pletely empty or completely filled, and the distribu- 
tion of consumable liquids between these tanks 
should be effected so as to obtain the greatest pos- 
sible height above the keel for the centre of gravity. 
The effect of free surface in compartments contain- 
ing fluid cargoes which may exist in the normal full 
load condition should be taken into account. 
Weights should be calculated on the basis of the 


(vi) 


following values for specific weights: — 


Salt water 1-025 metric ton per cu. m. 
Fresh water 1-000, ayers = 
Oil fuel 02990). 6s eee cs 
Diesel oil 0-900... opadalas F 
Lubricating oil 0-900 .,, a “4 


With regard to tanks situated in the machinery com- 
partments and designed to contain consumable 
liquids, such as fuel oil and diesel oil, lubricating oil 
and fresh water, unless the dynamic stability is 
required to be investigated in accordance with para- 
graph (iv)(d) above, or where the heeling moment 
due to unsymmetrical flooding of these tanks is 
appreciable, such tanks will be assumed not to be 
floodable. 


Notes on the IMCO recommendation 


Reference is made in paragraph (iv)(c) of the above 
recommendation to the maximum angle of heel 
which is permitted after damage under set circum- 
stances. It is essential therefore, that the vertical 
position of the centre of gravity of the ship and its 
cargo, be determined accurately. As this value can 
be only an approximation in the early stages of 
design and construction, it is important that it should 
be verified on or near completion by means of an 
inclining experiment carried out under the Society’s 
supervision, and with satisfactory conditions prevail- 
ing. An accurate calculation should be made of the 
lightship condition and verified. A report on the 
inclining experiment and the calculation for the 
lightship condition should be sent to the London 
Office for approval whenever the assignment of free- 
boards is dependent upon an investigation into the 
ability of the ship to withstand flooding. 

It will be appreciated that underestimation of the 
vertical position of the centre of gravity of the 
loaded ship by the Builder or Designer could result 
in serious loss of draught and deadweight should it 
not be discovered until near completion of the ship, 
when it may become difficult, if not impossible, to 
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modify its subdivision and/or weight distribution. 
Consequently, no opportunity should be lost in 
bringing this point to the notice of Designers, 
Builders and Owners. 

The sequence to be followed in the calculation of 
the vertical position of the centre of gravity and the 
final condition of equilibrium is shown in Figs. 20 
and 21. Stage 2 shows the standard loaded condition 
for the purpose of the application of this Regulation 
and is not necessarily related to actual loaded condi- 
tions. 

The transverse penetration of damage and its effect 
on the extent of flooding is shown in Figs. 22 and 23. 
The latter figure also illustrates the effect of length 
of compartments and of steps in conjunction with the 
transverse extent of damage. 

Mention may be made here of cross-flooding and 
counter-flooding. Cross-flooding involves the perma- 
nent linkage of two compartments on opposite sides 
of the ship. Such an arrangement would be accept- 
able under the terms of this Regulation only if the 
communication between the two spaces is sufficient 
to make them virtually common, i.e. the flooding of 
one space should result in the almost instantaneous 
flooding of the other. 

Counter-flooding is a distinct corrective measure 
taken by the ship’s personnel to add, remove or 
transfer fluids in an attempt to improve a particular 
condition of the ship whether it is damaged or not. 
The use of counter flooding measures cannot be 
accepted as a means to meet the requirements of this 
Regulation with a view to attaining a satisfactory 
state of equilibrium. 


The above recommendation, earlier known as IMCO 
LL/Circ. 23 of 31st May, 1968, was eventually adopted by 
the IMCO Assembly on 28th November, 1968, as Resolution 
A.172 (ES.IV). 

See Sweden with regard to paragraph (iv)(a). 


(4) A Type “A” ship cannot be assigned a freeboard smaller 
than that based on Table A of Regulation 28. 


Lightship with 50% individual total capacity of all tanks and spaces fitted to contain 
contain consumable fluids and ship's stores (see paragraph 5 of IMCO recommendation) 
KG for this condition to be confirmed by means of an inclining experiment. 


STAGE 2 


Homogeneous cargo is added to bring ship down to maximum permitted summer moulded 
draught. Ship on even keel. The centre of gravity of weight added to lightship to be taken 
as centre of cargo space volume, and KG for standard loaded condition is calculated. 


STAGE 3 


Any one compartment is assumed to be empty in turn (No.2 hold shown in sketch) but the 
values of KG, draught and trim derived at stage 2 are assumed to remain unchanged. 


STAGE 4 


—— a] OLLLL 
AY, ZY i J g Z Soe AA 


The empty compartment is flooded and the final trimmed and heeled condition of 
equilibrium is calculated. 


Fic. 20 


Stages in investigation of floodability. 
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Consumable Fluids 


Assessment of free surface effects and vertical moments 


Oil Fuel 


Free Surface Effect 


Ref. i 


No Ww W/2 (ft. x 103) V.C.G. 
i Cross bunker (p & s) : 460 230 16:26 26-7 
2a Cross bunker (p & s) 640 320 52-70 33-8 
ss Settling tank 70 35 0-92 37°5 
4. D.B. tank 5 (p & s) 700 350 765-00 2-9 
5. D.B. tank 6 (p & s) 600 300 418-00 TD | 

weight of oil fuel on board 1235 


D.B. tank 5 has the largest free surface effect. 


Vertical Moment 


D.B. tank 5 is treated as a slack tank. 
Settling tank assumed full. Other tank empty or full. 
Remainder of fuel on board = 1235—70= 1165. 


Alternative 1 Alternative 2 
Ref. No. V.C.G. WwW Moment WwW Moment 
l 26-7 460 12282 460 12282 


Alternative | is to be used as giving the largest vertical moment. 


Other Fluids 


The calculation is repeated for each other type of fluid, i.e., Diesel 
oil, Lubricating oil, Fresh water, Drinking water, Boiler feed water, 
Piston Cooling water, etc. 


If a particular fluid is carried in one tank only, the vertical moment 
is the product of half of the capacity of the tank by the height of 
centre of gravity of the complete compartment, and allowance is to be 
made for the free surface effect. 


The final free surface effect and vertical moment is obtained by the 
summation of the values obtained for each fluid. 


Fic. 21 
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] 


Penetration of damage (*) assumed 
equal to B/5 measured from the side 
of the ship at the Load Water Line 
where B is the breadth of the ship as 
defined in regulation 4(3) of the 
convention. 


1(a) 

Damage does not extend beyond wing 
~ compartment, as the longitudinal 

bulkhead is inboard of plane of 

penetration 


1(b) 

Damage affects both hold and wing 

compartment as part of the longitudinal 
= bulkhead outboard of plane of 
"penetration. 


1(c) 

As in case 1(b) the damage affects 
both the hold and the wing 
compartment. 


1(d) 
As in case I(a) the damage affects 
the wing compartment only 


Fic. 22 


Transverse extent of damage penetration. 
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LIMITS OF DAMAGE 
PENETRATION AND 


EXTENT OF FLOODING. 


The vertical plane of penetration is at a distance of B/5( * ) measured 
from the Load Water Line at the side of the ship, where B is the breadth 
of the ship as defined in regulation 4(3) of the Convention. 


ONE COMPARTMENT FLOODED 


| a 5/7 
WZ ‘yy 


TWO COMPARTMENTS FLOODED 
2h b+ 
iZ”m Mitséséss tin 

tj yj 


OL Lh kik kkk 


wa a — LZ, I 


Compartments ® & to be treated as floodable if distance / 
is greater than 3,05m(10ft)(step in bulkhead) 


Vertical plone’ 
of penetration ~_ 


ILLLIL LAL esa 


Compartment © to be treated as floodable 
if distance ! is greater than 3, 05m(10ft) 


Va © | © Te 
| YyjpoYyy 


Damage at @: Spaces ® and B are floodable 
Damage at ©): Spaces C only is floodable 
Damage at A Spaces ©) only is floodable 
Damage at (©): Spaces ©) only is floodable 


L.W.L 


L.W.L. 
If lengths /, and /, are smaller than (3,05m + 0,03L) or 10,65m, 


whichever is the lesser, the outer bulkheads are to be regarded 
as non-existant 


Damage in compartment ® : double bottom tank @ is a floodable space 
double bottom tank @ is not a floodable 
space 
Damage in compartment : double bottom tanks @) & @are floodable 


spaces 


S eel e = 3 
Greater than 3,05m a ies than 3, 05m 


Ea Wes 


L.W.L. 
Kk 


See sketch VW] for notes on lengths /, and /, 


Fic. 23 
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REGULATION 27 


Type “B” Ships 


(5) 


(6) 


(7) 


(8) 


(9) 


All ships which do not comply with the provisions appli- 
cable to Type “A” ships as set out in paragraphs (2) and 
(3) of this Regulation are treated as Type “B” ships. 
Type “B” ships which in Position | have hatchways fitted 
with hatch covers complying with the requirements of 
Regulation 15(7) or 16 will be assigned freeboards based 
on Table B of Regulation 28. These freeboards may be 
reduced by an amount depending on the degree of com- 
pliance with paragraphs (7), (8) and (9) or increased as 
provided in paragraph (10) of this Regulation in the case 
of Type “B” ships which do not comply with the require- 
ments of Regulation 15(7) or 16. 


Any Type “B” ships of over 100 metres (328 feet) in 
length may be assigned freeboards smaller than those 
obtainable under paragraph (6) of this Regulation pro- 
vided that in relation to the reduction granted, 


(a) The means for the protection of the crew are pro- 
vided as detailed under Regulation 25. 


(b) Freeing arrangements are provided as detailed under 
Regulation 24. 


(c) The covers in Positions | and 2 comply with the 
provisions of Regulation 16, and have adequate 
strength, special care being given to their sealing and 
securing arrangements. The covers must, therefore, 
be weathertight and of steel or other equivalent 
material. The standards of strength stated in Section 
D 26 of the Society's Rules are considered to be 
suitable for all categories of Type “B” ships. 


(d) The ship, when loaded to its summer load waterline, 
remaining afloat in a satisfactory condition of equi- 
brium after flooding of any single damaged com- 
partment at an assumed permeability of 0°95 
excluding the machinery spaces, and 


(e) in such a ship, if over 225 metres (738 feet) in length, 
the machinery space is treated as a floodable com- 
partment but with a permeability of 0°85. 


The guidance notes included in the text of the Conven- 
tion for the application of sub-paragraphs (d) and (e) of 
this paragraph are not reproduced here as they have been 
replaced by the IMCO recommendation already referred 
to in paragraph (3) of this Regulation. 


In calculating the freeboard for Type “B” ships which 
comply with the requirements of paragraph (7) of this 
Regulation, the values from Table B of Regulation 28 
may be reduced by up to 60 per cent of the difference 
between the “B” and “A” tabular values for the appro- 
priate ships lengths. Ships in this category are generally 
referred to as (B—60) ships. 


The reduction in tabular freeboard allowed under para- 
graph (8) of this Regulation may be increased up to the 
total difference between the values in Table A and those 
in Table B of Regulation 28 on condition that the ship 
complies with the requirements of Regulation 26(1), (2). 
(3), (5) and (6) as if it were a Type “A” ship, and also 
complies with the provision of paragraph (7) of this 
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Regulation except that the reference in sub-paragraph 
(d) to the flooding of any single damage compartment is 
to be treated as a reference to the flooding of any two 
adjacent fore and aft compartments, neither of which is 
the machinery space. The machinery space in such a 
ship of over 225 metres (738 feet) in length is to be 
treated as a single floodable compartment as required in 
paragraph (7)(e) of this Regulation. The requirements of 
this paragraph are amplified in the IMCO recommenda- 
tion already referred to under paragraph (3) of this 
Regulation. 

The relevant requirements arising from the application of 
Regulation 26(2) and (3) regarding protection of crew, 
and 26(5) and (6) relating to freeing arrangements, are 
to be found under Regulations 25 and 24 respectively. 


(10) Type “B” ships, which in Position | have hatchways fitted 


with hatch covers which comply with the requirements 
of Regulation 15, other than paragraph (7), are to be 
assigned freeboards based on the values given in Table 
B of Regulation 28 but increased by the values given 
in Tables 2 and 3 which follow: — 


TABLE 2 


Freeboard increase over tabular freeboard for Type “B” ships, 
for ships with hatch covers not complying with Regulation 


15(7) or 16. 


Length of Freeboard Length of Freeboard Length of Freeboard 
ship increase ship increase ship increase 
(metres) (millimetres) (metres) (millimetres) (metres) (millimetres) 

108 and 

below 50 139 175 170 290 
109 52 140 181 171 292 
110 55 141 186 172 294 
111 57 142 191 173 297 
112 59 143 196 174 299 
113 62 144 201 175 301 
114 64 145 206 176 304 
115 68 146 210 177 306 
116 70 147 215 178 308 
117 73 148 219 179 311 
118 76 149 224 180 313 
119 80 150 228 181 315 
120 84 151 232 182 318 
121 87 152 236 183 320 
122 91 153 240 184 322 
123 95 154 244 185 325 
124 99 155 247 186 327 
125 103 156 251 187 329 
126 108 157 254 188 332 
127 112 158 258 189 334 
128 116 159 261 190 336 
129 121 160 264 191 339 
130 126 161 267 192 341 
131 131 162 270 193 343 
132 136 163 273 194 346 
133 142 164 Zi 195 348 
134 147 165 278 196 350 
135 153 166 280 197 353 
136 159 167 283 198 355 
137 164 168 285 199 357 
138 170 169 287 200 358 


TABLE 3 


Freeboard increase over tabular freeboard for Type “B” ships, 
for ships with hatch covers not complying with Regulations 
15(7) or 16 


Freeboard 
increase 
(inches) 


Length of 
ship 
(feet) 


Freeboard 
increase 
(inches) 


Length of 
ship 
(feet) 


350 
and below 
60 


370 


WOOD OEK OROUROD 


2-0 
2-3 
2-6 
2-9 
3-3 
3-7 
4:2 
4-7 
5:2 
5:8 
6:4 
7-0 
7-6 
8-2 
8-7 
9:2 


Freeboard increases at intermediate lengths of ship are 
to be obtained by linear interpolation. from the values 
given in the preceding tables. 

Ships above 200 metres (660 feet) in length are to be 
dealt with by the Administration. 


(11) The freeboard to be assigned to a lighter, barge, or other 
ship without independent means of propulsion, is to be 
calculated in accordance with the provisions of these 
Regulations, but see Norway. 

Ships of this type which are designed for the carriage of 
deck cargoes only, must be treated as Type “B” ships, 
but may qualify for a reduction in freeboard dependent 
on the degree of subdivision provided. 

In the case of barges which are unmanned, the require- 
ments for the protection of crew given in Regulations 25, 
26(2) and (3) and those for the provision of bow height 
contained in Regulation 39 need not be applied. 
Unmanned barges which have on the freeboard deck 
only small openings closed by watertight gasketted covers 
of steel or other equivalent material may be assigned 
freeboards 25 per cent smaller than those calculated in 
accordance with these Regulations. 


REGULATION 28 


FREEBOARD TABLES 


Type “A” Ships 

(1) The tabular freeboard for Type “A” ships is to be deter- 
mined from Tables A on pages 47 and 48, in metric and 
British units respectively. 


Type “B” Ships 

(2) The tabular freeboard for Type “B” ships is to be deter- 
mined from Tables B on pages 49 and 50 in metric and 
British units respectively. 

Freeboards at intermediate lengths of ship are to be 
obtained by linear interpolation. 

Ships above 365 metres (1200 feet) in length are to be dealt 
with by the Administration. 

The Classification Societies have formulated a proposal 
for ships above the lengths quoted in the tables which has 
been circulated to all Maritime Administrations and from 
whom no objections have, so far, been received (refer, how- 
ever to Sweden). The proposal is as follows: — 

“(1) Type “A” Ships 

(a) Freeboards for Type “A” ships of between 365 
metres and 400 metres in length shall be determined 
by the following formula : — 
f=221+16,10 L—0,02 L? 
where f is the freeboard in millimetres 

L is the length as defined in Regulation 3(1). 

(b) The freeboards for Type “A” ships of 400 metres 
in length or over shall have the constant value of 
3460 millimetres. 


(2) Type “B” Ships 

(a) Freeboards for Type “B” ships between 365 metres 
and 500 metres in length shall be determined by the 
following formula :— 
= — 587+ 23 L—0,188 L? 
where f is the freeboard in millimetres 

L is the length as defined in Regulation 3(1). 

(b) The freeboard for Type “B” ships of 400 metres in 
length and over shall have the constant value of 
5605 millimetres.” 


TABLE A 
Freeboard Table for Type “A” Ships (metric units) 


Length of Freeboard aide of Freeboard conn of Freeboard Length of Freeboard wigs See of Freeboard 
s D sn shi sn smn 
Phar (millimetres) iiaatroa} (millimetres) Gaetres) (millimetres) Gieties) (millimetres) Gch) (millimetres) 

24 200 93 1029 162 2155 231 2880 300 3262 
25 208 94 1044 163 2169 232 2888 301 3266 
26 217 95 1059 164 2184 233 2895 302 3270 
27 225 96 1074 165 2198 234 2903 303 3274 
28 233 97 1089 166 2212 235 2910 304 3278 
29 242 98 1105 167 2226 236 2918 305 3281 
30 250 99 1120 168 2240 237 2925 306 3285 
31 258 100 1135 169 2254 238 2932 307 3288 
32 267 101 1151 170 2268 239 2939 308 3292 
33 275 102 1166 171 2281 240 2946 309 3295 
34 283 103 1181 172 2294 241 2953 310 3298 
35 292 104 1196 173 2307 242 2959 311 3302 
36 300 105 1212 174 2320 243 2966 312 3305 
37 308 106 1228 175 2332 244 2973 313 3308 
38 316 107 1244 176 2345 245 2979 314 3312 
39 325 108 1260 177 2357 246 2986 315 3315 
40 334 109 1276 178 2369 247 2993 316 3318 
41 344 110 1293 179 2381 248 3000 317 3322 
42 354 111 1309 180 2393 249 3006 318 3325 
43 364 112 1326 181 2405 250 3012 319 3328 
44 374 113 1342 182 2416 251 3018 320 3331 
45 385 114 1359 183 2428 252 3024 321 3334 
46 396 115 1376 184 2440 253 3030 322 3337 
47 408 116 1392 185 2451 254 3036 323 3339 
48 420 117 1409 186 2463 255 3042 324 3342 
49 432 118 1426 187 2474 256 3048 325 3345 
50 443 119 1442 188 2486 Ad 3054 326 3347 
51 455 120 1459 189 2497 258 3060 327 3350 
52 467 121 1476 190 2508 259 3066 328 3353 
53 478 122 1494 191 2519 260 3072 329 3355 
54 490 123 1511 192 2530 261 3078 330 3358 
55 503 124 1528 193 2541 262 3084 331 3361 
56 516 125 1546 194 2552 263 3089 332 3363 
57 530 126 1563 195 2562 264 3095 333 3366 
58 544 127 1580 196 2572 265 3101 334 3368 
59 559 128 1598 197 2582 266 3106 335 3371 
60 573 129 1615 198 PES 267 3112 336 3373 
61 587 130 1632 199 2602 268 3117 337 3375 
62 600 131 1650 200 2612 269 3123 338 3378 
63 613 132 1667 201 2622 270 3128 339 3380 
64 626 133 1684 202 2632 271 3133 340 3382 
65 639 134 1702 203 2641 272 3138 341 3385 
66 653 135 1719 204 2650 273 3143 342 3387 
67 666 136 1736 205 2659 274 3148 343 3389 
68 680 137 1753 206 2669 275 3153 344 3392 
69 693 138 1770 207 2678 276 3158 345 3394 
70 706 139 1787 208 2687 277 3163 346 3396 
71 720 140 1803 209 2696 278 3167 347 3399 
72 733 141 1820 210 2705 279 3172 348 3401 
73 746 142 1837 211 2714 280 3176 349 3403 
74 760 143 1853 212 2723 281 3181 350 3406 
75 773 144 1870 213 2732 282 3185 351 3408 
76 786 145 1886 214 2741 283 3189 352 3410 
77 800 146 1903 215 2749 284 3194 353 3412 
78 814 147 1919 216 2758 285 3198 354 3414 
ik. 828 148 1935 217 2767 286 3202 355 3416 
80 841 149 1952 218 2775 287 3207 356 3418 
81 855 150 1968 219 2784 288 3211 357 3420 
82 869 151 1984 220 2792 289 3215 358 3422 
83 883 152 2000 221 2801 290 3220 359 3423 
84 897 153 2016 222 2809 291 3224 360 3425 
85 911 154 2032 223 2817 292 3228 361 3427 
86 926 155 2048 224 2825 293 3233 362 3428 
87 940 156 2064 225 2833 294 3237 363 3430 
88 955 157 2080 226 2841 295 3241 364 3432 
89 969 158 2096 227 2849 296 3246 365 3433 
90 984 159 2111 228 2857 297 3250 

91 999 160 2126 229 2865 298 3254 

92 1014 161 2141 230 2872 299 3258 
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TABLE A 


Freeboard Table for Type “A” Ships (British units) 


Length of Freeboard Length of Freeboard Length of Freeboard Length of Freeboard Length of Freeboard 
ship ship ship ship ship 
(feet) (inches) (feet) (inches) (feet) (inches) (feet) (inches) (feet) (inches) 
80 8-0 310 41-4 540 86:3 770 114-4 1000 129-0 
90 8-9 320 43-2 550 88-0 780 D153 1010 129-4 
100 9:8 330 45-0 560 89-6 790 116°1 1020 129-9 
110 10:8 340 46-9 570 91-1 800 117-0 1030 130-3 
120 11-9 350 48-8 580 92°6 810 117-8 1040 130-7 
130 13-0 360 50-7 590 94-1 820 118-6 1050 131-0 
140 14-2 370 nV IST 600 95=5 830 1193 1060 131-4 
150 15-5 380 54:7 610 96:9 840 120°1 1070 131-7 
160 16:9 390 56°8 620 98-3 850 120:7 1080 132-0 
170 18-3 400 58-8 630 99-6 860 121-4 1090 13253 
180 19-8 410 60-9 640 100-9 870 122-1 1100 132-6 
190 21-3 420 62-9 650 102°] 880 YB S4 | 1110 132-9 
200 229 430 65-0 660 103-3 890 123-4 1120 133-2 
210 24°5 440 67-0 670 104-4 900 124-0 1130 133°5 
220 26:2 450 69:1 680 105-5 910 124-6 1140 133-8 
230 27-8 460 Eira 690 106-6 920 125-2 1150 134-0 
240 29-5 470 73-1 700 107-7 930 125-7 1160 134-3 
250 Shed 480 75:1 710 108-7 940 126-2 1170 134-5 
260 32:8 490 Tian 720 109-7 950 126:7 1180 134-7 
270 34°6 500 79-0 730 110-7 960 Zee 1190 135-0 
280 36-3 510 80-9 740 111-7 970 127-7 1200 135-2 
290 38-0 520 82-7 750 112-6 980 128-1 
300 oH f 530 84-5 760 113-5 990 128-6 
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TABLE B 


Freeboard Table for Type “B” Ships (metric units) 


a 


Length of Freeboard Length of Freeboard Length of Freeboard Length of Freeboard Length of Freeboard 
ship ship ship ship ship 
(metres) (millimetres) (metres) (millimetres) (metres) (millimetres) (metres) (millimetres) (metres) (millimetres) 

24 200 93 1135 162 2560 231 3750 300 4630 
25 208 94 1154 163 2580 232 3765 301 4642 
26 217 95 1172 164 2600 233 3780 302 4654 
ZL 225 96 1190 165 2620 234 3795 303 4665 
28 233 97 1209 166 2640 235 3808 304 4676 
29 242 98 1229 167 2660 236 3821 305 4686 
30 250 99 1250 168 2680 oy 3835 306 4695 
31 258 100 1271 169 2698 238 3849 307 4704 
32 267 101 1293 170 2716 239 3864 308 4714 
33 275 102 1315 171 2735 240 3880 309 4725 
34 283 103 1337 172 2754 241 3893 310 4736 
35 292 104 1359 173 2774 242 3906 311 4748 
36 300 105 1380 174 2795 243 3920 312 4757 
37 308 106 1401 175 2815 244 3934 313 4768 
38 316 107 1421 176 2835 245 3949 314 4779 
39 325 108 1440 177 2855 246 3965 B15 4790 
40 334 109 1459 178 2875 247 3978 316 4801 
41 344 110 1479 179 2895 248 3992 317 4812 
42 354 111 1500 180 2915 249 4005 318 4823 
43 364 112 1521 181 2933 250 4018 319 4834 
44 374 113 1543 182 2952 251 4032 320 4844 
45 385 114 1565 183 2970 252 4045 321 4855 
46 396 115 1587 184 2988 253 4058 322 4866 
47 408 116 1609 185 3007 254 4072 323 4878 
48 420 117 1630 186 3025 Zoo 4085 324 4890 
49 432 118 1651 187 3044 256 4098 325 4899 
50 443 119 1671 188 3062 257 4112 326 4909 
31 455 120 1690 189 3080 258 4125 327 4920 
bye 467 121 1709 190 3098 259 4139 328 4931 
2B 478 122 1729 191 3116 260 4152 329 4943 
54 490 123 1750 192 3134 261 4165 330 4955 
55 503 124 1771 193 3151 262 4177 331 4965 
56 516 125 1793 194 3167 263 4189 332 4975 
oy 530 126 1815 195 3185 264 4201 333 4985 
58 544 127 1837 196 3202 265 4214 334 4995 
59 559 128 1859 197 3219 266 4227 335 5005 
60 573 129 1880 198 3235 267 4240 336 5015 
61 587 130 1901 199 3249 268 4252 337 5025 
62 601 131 1921 200 3264 269 4264 338 5035 
63 615 132 1940 201 3280 270 4276 339 5045 
64 629 133 1959 202 3296 271 4289 340 5055 
65 644 134 1979 203 3313 aie 4302 341 5065 
66 659 135 2000 204 3330 273 4315 342 5075 
67 674 136 2021 205 3347 274 4327 343 5086 
68 689 37 2043 206 3363 275 4339 344 5097 
69 705 138 2065 207 3380 276 4350 345 5108 
70 721 139 2087 208 3397 277 4362 346 5119 
71 738 140 2109 209 3413 278 4373 347 5130 
72 754 141 2130 210 3430 279 4385 348 $140 
73 769 142 2151 211 3445 280 4397 349 $150 
74 784 143 2171 fai We 3460 281 4408 350 5160 
75 800 144 2190 215 3475 282 4420 351 5170 
76 816 145 2209 214 3490 283 4432 352 5180 
cui 833 146 2229 215 3505 284 4443 353 $190 
78 850 147 2250 216 3520 285 4455 354 5200 
aw 868 148 2271 217 S537 286 4467 355 5210 
80 887 149 2293 218 3554 287 4478 356 $220 
81 905 150 2315 219 3570 288 4490 357 $230 
82 923 151 2334 220 3586 289 4502 358 5240 
83 942 152 2354 221 3601 290 4513 359 5250 
84 960 153 2375 222 3615 291 4525 360 5260 
85 978 154 2396 223 3630 292 4537 361 5268 
86 996 155 2418 224 3645 293 4548 362 5276 
87 1015 156 2440 225 3660 294 4560 363 $285 
88 1034 157 2460 226 3675 295 4572 364 5294 
89 1054 158 2480 227 3690 296 4583 365 5303 
90 1075 159 2500 228 3705 297 4595 

91 1096 160 2520 229 3720 298 4607 

92 1116 161 2540 230 3735 299 4618 
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TABLE B 


Freeboard Table for Type “B” Ships (British units) 


Length of Freeboard Length of Freeboard Length of Freeboard Length of Freeboard Length of Freeboard 
ship ship ship ship ship 
(feet) (inches) (feet) (inches) (feet) (inches) (feet) (inches) (feet) (inches) 
80 8-0 310 45-7 540 103-0 770 149-8 1000 184-4 
90 8-9 320 48-2 550 105-4 780 151-5 1010 185-8 
100 9°8 330 50-7 560 107-7 790 153-2 1020 187-2 
110 10-8 340 Sane 570 110-0 800 154-8 1030 188-5 
120 ltd 350 55-7, 580 112-3 810 156-4 1040 189-8 
130 13-0 360 58-2 590 114-6 820 158-0 1050 191-0 
140 14-2 370 60-7 600 116°8 830 159-6 1060 192-3 
150 1525 380 63-2 610 119-0 840 161-2 1070 193-5 
160 16:9 390 ODF 620 121i 850 162-8 1080 194-8 
170 18-3 400 68-2 630 123-2 860 164-3 1090 196°1 
180 19:8 410 70-7 640 125-3 870 165-9 1100 197-3 
190 218 420 132 650 12723 880 167-4 1110 198-6 
200 2269 430 phon 660 12933 890 168-9 1120 199-9 
210 24:7 440 78-2 670 131-3 900 170-4 1130 201-2 
220 26°6 450 80-7 680 13325 910 171-8 1140 202-3 
230 28-5 460 83-1 690 135-3 920 735 1150 203-5 
240 30°4 470 85-6 700 137-1 930 174-7 1160 204-6 
250 32°4 480 88-1 710 139-0 940 176-1 1170 205°8 
260 34-4 490 90-6 720 140:9 950 7h 1180 206-9 
270 36°5 500 93-1 730 142-7 960 178-9 1190 208-1 
289 38-7 510 95-6 740 144-5 970 180-3 1200 209 -3 
290 41-0 520 98-1 750 146°3 980 181-7 
300 43-3 530 100-6 760 148-1 990 1 


183- 
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REGULATION 29 


CORRECTION TO THE FREEBOARD FOR SHIPS 
UNDER 100 METRES (328 FEET) IN LENGTH 


This correction applies only to Type “B” ships of under 
100 metres (328 feet) in length, where the effective length of 
enclosed superstructures is less than 35 per cent of the length 
of the ship. 

The correction is added directly to the tabular freeboard 
and is: — 


7,5 (100—L) [2 


E ‘3 
of millimetres 
| 
where L=length of ship (metres) 
E=effective length of superstructure (metres) as defined 
in Regulation 35 
or 


E 

0:09 (328—L) (0-35: a) inches 
iL: 

Where L and E are in feet. 


REGULATION 30 


CORRECTION FOR BLOCK COEFFICIENT 


Where the block coefficient (Cb) as defined in Regulation 
3(7) is greater than 0°68, the tabular freeboard first corrected 
where necessary in accordance with Regulation 29, is then 
multiplied by the factor 


Cb+ 0°68 
1-36 
REGULATION 31 
CORRECTION FOR DEPTH 


is 
(1) Where D exceeds i. the freeboard is increased by 


it 
( D—=) R millimetres 


where R is 


at lengths less than 120 metres and 250 


at 120 metre lengths and above, or 


L : 
eer R inches 
15 


where R is 


Le 
5 at lengths less than 393-6 feet and 3-0 


at 393-6 feet length and above. 
L 
Where D is less than ix no reduction is made unless the 


ship has an enclosed superstructure covering at least 
0-6 L amidships, a complete trunk, or a combination of 
detached enclosed superstructures and trunks which 
extend all fore and aft. In such cases, the freeboard is 
reduced at the rate indicated in paragraph (1). 
(3) Where the height of superstructures or trunk is less than 
the standard height, the reduction is corrected in the 
ratio of the actual to the standard height of the super- 
structure or trunk in question as defined in Regulation 
33. Where the superstructure concerned is a raised quarter 
deck, the reduction is related to the standard height of a 
raised quarter deck. 


REGULATION 32 


CORRECTION FOR POSITION OF DECK LINE 


Where the depth to the upper edge of the deck line is 
greater or less than D, the difference between the depths is 
added to or deducted from the final freeboard (i.e. the free- 
board obtained after all corrections have been made). 


REGULATION 33 


STANDARD HEIGHT OF SUPERSTRUCTURE 


The standard heights of superstructures are given in 
Table 4, the height being measured as described under 
Regulation 3(10)(c). 


TABLE 4 


Raised quarter deck 


Standard Height 


All other Superstructures 


Metres Feet Metres 


Feet Metres Feet 


30 or less 98-5 or less 


75 


0,90 


246 1,20 


125 or more 410 or more 1,80 


3-0 1,80 Shey 
1,80 


2,30 


oe! Sao 


aE, TES 


At intermediate lengths of the ship, the standard heights 
are obtained by linear interpolation. 
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REGULATIONS 34 & 35 
LENGTHS OF SUPERSTRUCTURES 


Regulation 34 


(1) The length of a superstructure (S) is the mean length of 
the parts of the superstructure which lie within the length 
(L). 

(2) Where the end bulkhead of an enclosed superstructure 
extends in a fair convex curve beyond its intersection 
with the superstructure sides, the length of the super- 
structure may be increased on the basis of an equivalent 
plane bulkhead, this increase being two-thirds of the fore 
and aft extent of the curvature. The maximum curvature 
to be taken into account in determining this increase is 
one-half of the breadth of the superstructure at the point 
of intersection of the curved end of the superstructure 
with its side. 


Regulation 35 

(1) Except as provided for below, the effective length (E) of 
an enclosed superstructure of standard height is its length. 

(2) In all cases where an enclosed superstructure of standard 
height is “set-in” from the sides of the ship as permitted 
in Regulation 3(10) the effective length is the length modi- 


b 
fied by the ratio = where 


“b” is the breadth of the superstructure at the middle of 
its length, and 

“Bs” is the breadth of the ship at the middle of the length 
of the superstructure. 

Where a superstructure is “set-in” for part of its length, 

the modification is only applied to the set-in part. 

(3) Where the height of an enclosed superstructure is less 
than the standard height, the effective length is its length 
reduced in the ratio of the actual height to the standard 
height. Where the height exceeds the standard no increase 
is made to the effective length of a superstructure. 

(4) The effective length of a raised quarter deck which is 
fitted with an intact front bulkhead (i.e. has no openings 
in it) is its length up to a maximum of 0°6L. Where the 
bulkhead is not intact, the raised quarter deck is treated 
as a poop of less than standard height. 

(5) A superstructure which is not enclosed in accordance 
with Regulation 3(10)(b) does not have an effective 
length. 

Regulations 34 and 35 have been interpreted in different 
ways by various Administrations. The methods being em- 
ployed to obtain the mean and effective lengths are given 
below under the name of the Administrations concerned. 
Where, however, no specific instructions have been received 
to the contrary, the following practice has been adopted by 
the London Office : — 


Regulation 34(1): Where a superstructure bulkhead is re- 
cessed clear of the side of the ship, and whether or not the 
recess is decked over, the mean length of the superstructure is 
reduced by the total area of the recess divided by the actual 
breadth of the ship at the freeboard deck level, at the mid 
length of the recess. 

Where the recess is unsymmetrical about the centre line, 
it is assumed that a symmetrical arrangement exists, the larger 


portion of the recess on either side of the centre line being 
used as a basis. Where there are recesses at the sides of a 
superstructure, the centre projection is treated in the same 
way as a set-in superstructure. 


Regulation 34(2): Where a superstructure incorporates an 
extension and the breadth of the extension on each side of 
the centre line is not less than 30 per cent of the breadth (B) 
of the ship, the mean length of the superstructure can be 
increased by considering an equivalent superstructure bulk- 
head. 

Figs 24 and 25 show the method of calculating the lengths 
(S) and (E) under Regulations 34 and 35 in the circumstances 
quoted above. 


Fic. 24 


Superstructure extension set-in not more than 0,25 B. 


RS CLES EY : a 1 
L | S, 
) ips t / 
{, |b) ty 
S=L+L, [1-4 ei a | 
b,| 
2 
E = S x Height correction where applicable L, max = ra 


Fic. 25 


Superstructure extension set-in more than 0,25 B, but breadth 
of extension is not less than 0,30 B. 


Fig. 26 shows how the mean length of a superstructure with National interpretations: 
a sloping front is calculated. 


Netherlands 
Regulation 35(4): The maximum effective length of a raised For the calculation of the mean length of a superstructure 
quarter deck is stipulated in Regulation 35(4) to be 0-6 L, this *%° Figs. 27 and 28. ; 
length being measured from the after perpendicular. Where a Figs. 29 and 30 show the methods to be used for calculating 


raised quarter deck is fitted immediately forward of a poop, the values of lengths (S) and (E) in the case of superstructure 

the effective length of the raised quarter deck for the purpose extensions. x ; ; 

of Regulation 35(4) is also measured from the after perpen- When the superstructure extension is relatively short, the 

dicular and not from the poop front. method adopted in Fig. 31 can be used, but where the exten- 
sion is short and wide, it may be more advantageous to use 
the method given in Fig. 32. 


Height of superstructure greater than the standard height r 


Height of superstructure 
equal to or greater than 
standard height 


= to 
5 
ha rile 
D 
2 ‘Oo b, 
pee A 


h= 


i L 


(Recesses need not be covered) 


Fic. 27 


Calculation of mean length of superstructure 
(Netherlands). 


Height of superstructure equal to 
or smaller than the standard height (h) 


i /, Ae 
ol. - iy l Extent of recess to be 
| | i taken into account 
s)= , +2 _ 
(S) = 2 
7H 2 
ho 
(E) = (S)+ 
( h 


(Recesses need not be covered) 


Height of superstructure greater than the standard height 


Fic. 28 
Fic. 26 Calculation of mean length of superstructure with 
p unsymmetrical recesses. 
Superstructure with sloping front. (Netherlands). 
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Height of superstructure equal to or greater than standard height Hel ght of sais hare 4 a oe than standord height 
(f'less than b, 


= by 
b Fa r | 
$= 1 + /, p => g 
Tipe. 2b) 2b, (/'-/) 
E = - Shed oat = ee ee 
Piterieet ? Satsy S=!* 30, = 0,048) 
Fic. 29 
2b 2 (/-/)) /b (77> 
Superstructure with extension set-in not more than 0,25 B E=/+ cent ene b,= / nie 
(Netherlands). : \ 
Fic. 31 


Superstructure with relatively short extension set-in more 
than 0,25 B 
(Netherlands). 


Height of superstructure equal to or greater than standard height 
(b, greater than 0, 6b; ) 
Height of superstructure equal to or greater than standard height 


l 


iol 
5 = 1 4 2balbi- bh) 
sapciicouaia by =/b,(b, - /;) 
Ber 2 b2(b: - /1) 
tbs Fic. 32 
Fic. 30 : ; ; : 
Superstructure with short and wide extension set-in more 
Superstructure with extention set-in greater than 0,25 B than 0,25 
(Netherlands). 


(Netherlands). 
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Effective length = ,+ At“ 


_ Overhang 


Forward perpendicular _ 


Bs 


ee ees er mT! 


ee - 


Fic. 33 


Mean length of superstructure with wing extensions 
projecting “overhang” 
(Norway, Sweden). 


Effective length = ie 


Overhang 


Fic. 34 


Mean length of superstructure with wing extensions 
within “overhang” 
(Sweden). 


Sweden 
See Figs. 33 to 40. 


Norway 


Wing extensions of a superstructure are not to be taken into 
account unless the deck over extends across the ship at least 


to the outmost part of the extension. See Fig. 13. 
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After perpendicular 


l; ae a a Bre x 


Effective length =/) + = (a +X) where x = 7 


Fic. 35 


Superstructure with curved front 
(Sweden). 


zB 
25 


Fair convex 
\. curve or 


Bs rk \ circle 
After perpendicular ae 
: | 
an . ——:-—_l_-¢ 
L_ by a _4 1, equal to or | 
less than b 
2 
: b 2 
Effective length = /, + 2( i x 1) 
Fic. 36 


Superstructure with long extension 
(Sweden). 


pane B 
Verrerter than a5 


Bs 
After perpendicular 


es ¢ 
ie > 2 l; Esl Se _h | 
po Bsus 
2 
Effective length = /, + Z. es o= At+h 


Fic. 37 


Superstructure with extension set-in 
(Sweden). 


| 


Equal to or 


B 


20 


'(h+h) + Bek 


Effective length = J, + 
Bs 


If C is equal to or less than 


If C is greater than g Effective length= i, + : (+h) 


Fic. 38 


Superstructure with extension set-in more than 0,25 B 
but with side recesses 
(Sweden). 


ee. 


Fair convex curve or circle| 


After perpendicular 


| 

a 

pe ck Ap 
Effective length 

Fic, 39 


Superstructure with recess in curved front 


(Sweden). 


After perpendicular 


q@ 


| 
| 


7 mM 


If C is equal to or less than Effective length= J, + +2. L 
s 


28 
ef 
B 


35 Effective length= 1, + 


Fic. 40 


If C is greater than 


Superstructure with side recesses 
(Sweden). 
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REGULATION 36 


TRUNKS 


(1) Allowance can be made for a trunk or similar structure 
which does not extend to the sides of the ship provided 
it complies with the following conditions: — 

(a) The trunk is at least as strong as a superstructure. 

(b) The hatchways are in the trunk deck and the hatch 

coamings and covers comply with the requirements 
of Regulation 13 to 16 inclusive, and the width of 
the trunk deck stringer provides a satisfactory gang- 
way with sufficient lateral stiffness. The stringer 
may be fitted inboard or outboard of the trunk side 
and the walkway required on each side should be at 
least 450 millimetres wide. Small access openings 
with watertight covers may, however, be allowed in 
the freeboard deck. 

(c) A permanent working platform fore and aft fitted 
with guard rails is provided by the trunk deck, or by 
detached trunks connected to superstructures by effi- 
cient permanent gangways. 

Ventilators are protected by the trunk, by watertight 

covers or by other equivalent means. 

(e) Open rails are fitted in the weather parts of the 

freeboard deck in way of the trunk for at least half 

their length. 

The machinery casings are protected by the trunk, 

by a superstructure of at least standard height, or 

by a deckhouse of the same height and of equivalent 
strength. 

(g) The breadth of the trunk is at least 60 per cent of 

the breadth of the ship (B), and 

(h) where there is no superstructure, the length of the 

trunk is at least 0°6 L. 

Continuous hatchways may be treated as a trunk provided 
these conditions are complied with in all respects. 

(2) Provided a trunk complies with the above requirements, 
its length reduced in the ratio of its mean breadth to (B) 
is its effective length. 

(3) The standard height of a trunk is the standard height of 
a superstructure other than a raised quarter deck. 

(4) Where the height of a trunk is less than standard, the 
effective length is reduced in the ratio of the actual to 
the standard height. 

Where the height of a trunk varies over its length, a mean 
height is used to calculate its effective length, but see Sweden. 
Trunks are not included in the summation for length (S). 

Where the height of a trunk is less than standard, the 
required height of hatch coaming at the trunk deck is deter- 
mined from the following formula :— 


H—600 
Gan 


Y y 
Where h=Required height of the hatch coaming in milli- 
metres. 

H=Standard height of the hatch coaming on the trunk 
deck of standard height as required under Regula- 
tion 15(1) in millimetres. 

Y =Standard height of the trunk in metres. 

y=Actual height of the trunk deck above the free- 

board deck in metres. 


(d) 


(f) 


h 


REGULATION 37 
DEDUCTION FOR SUPERSTRUCTURE AND TRUNKS 


(1) Where the effective length of superstructures and trunks 
is 1°0 L, the deduction from the freeboard is obtained 
from Table 5. 


TABLE 5 


Length of Ship Deduction from Freeboard 


Feet Metres Inches Millimetres 
79 24 14 350 
279 85 34 860 
400 and 122 and 42 1070 
above above 


Deductions at intermediate lengths are obtained by linear 
interpolation. 


(2) Where the total effective length of superstructures and 
trunks is less than 1-0 L, the deduction as a percentage 
is obtained from one of Tables 6 and 7 (percentages at 
intermediate lengths of superstructures and trunks being 
obtained by linear interpolation). 


(3) For Type “B” Ships. Any detached superstructure whose 
after bulkhead is located 0:15 L or more forward of the 


after perpendicular, may be treated as a detached bridge 
If the after bulkhead is between 0:05 L and 0-15 L 
forward of the after perpendicular, interpolation between 
Line I and Line II of Table is used. A superstructure 
whose after bulkhead is located within 0°05 L from the 
after perpendicular does not qualify as a bridge. 

See Netherlands and Sweden. 

Where the effective length of a bridge is less than 0:2 L, 
the percentages are obtained by linear interpolation between 
Lines I and II. 

Where the effective length of a forecastle is more than 0°4 L, 
the percentages are obtained from Line II. 

Where the effective length of a forecastle is less than 0:7 L, 
the table percentages are reduced by: — 


(0:07 L—f) 
5 x ——___—_ 
0:07 L 
Where f is the effective length of the forecastle. 


The above interpretations are valid for Type “B” ships 
which are registered in the United Kingdom with regard to 
forecastles, but in the case of bridges the following applies: — 

“Where the effective length of a bridge covers less than 
0-1 L before amidships and 0:1 L abaft amidships the 
percentages are obtained by linear interpolation between 
Lines I and II.” 


from which it is clear that unless a bridge or part of a bridge 
is within 0:2 L amidships Line I must be used. 


TABLE 6 


Percentage of Deduction for Type “A” ships 


Total Effective Length of Superstructures and Trunks 


0 |0-1L/0-:2L|0-3L/0-4L/0-5L|0-6L/0-7L/0-8L/0-9L/1-0L 


Percentage of 
deduction 
for all types 0 7 14 21 
of super- 
structures 


31 41 52 63) | 7553] 87*7, |)" 100 


TABLE 7 


Percentage of Deduction for Type “B” ships 


Total Effective Length of Superstructures and Trunks 


0-:1L/0:2L/0-3L/0-4L/0-5L|0-6L/0:7L/0-8L/0-9L/|1-0L 


Ships with 
forecastle 
and without 
detached 
bridge 


Ships with 
forecastle 
and detached | Il 
bridge 


TS230 06124) 100 


REGULATION 38 


SHEER 


General 


(1) 


(2) 


(3) 


(4) 


(5) 


Sheer is measured from the deck at side to a line of 
reference drawn parallel to the keel through the sheer 
line amidships. In this connection, as the sheer curve is 
the horizontal trace of the deck at side, the effect of 
camber should be taken into account (see Norway). 

In ships designed with a rake of keel, the sheer is mea- 
sured in relation to a reference line drawn parallel to the 
design load waterline. 

In flush deck ships and in ships with detached super- 
structures the sheer is measured at the freeboard deck. 
In ships with topsides of unusual form in which there is a 
step or break in the topsides, the sheer is to be considered 
in relation to the equivalent depth amidships. 

(See Fig. 8). 

In ships with a superstructure of standard height which 
extends over the whole length of the freeboard deck, the 
sheer is measured at the superstructure deck. Where the 
height of the superstructure exceeds the standard, the 
least difference (z) between the actual and standard 
heights is added to each end ordinate. Similarly, the 
intermediate ordinates at distances of + L and 4 L from 
each perpendicular are increased by 0°444z and 0:111z 
respectively. 

Where at the ends of such a superstructure a further 
superstructure is superimposed, an allowance depending 
on the height of the superimposed superstructure at the 
end terminal can be included in the calculation of the 
sheer correction in a manner similar to that laid down 


for excess height of superstructures in Regulation 38(6) 
(see Fig. 41). 

The method adopted by the Netherlands Administration 
for such cases is shown in Fig. 42. 


Sheer ordinates 

At Forward perpendicular = a 
At L/6 from FP =b 
At L/3 from FP =c¢ 


Increase in sheer | 


(o0) L/3 from FP L/6 from FP Forward 


perpendicular 


Fic. 41 


Sheer allowance for superimposed superstructure 
(General interpretation). 


Superimposed superstructures must comply with the 
following requirements if they are to contribute to the 
sheer allowance : — 
The end bulkheads must be intact or any openings 
therein are to be fitted with doors complying with 
Regulation 12. All other openings in the sides and 


TABLE 8 
Standard Sheer Profile 


Where L Where L 
is in ft. is in metres 


Ordinate Ordinate 
(in inches) (in millimetres) 


After perpendicular 0-1 


| 


+ L from A.P. .. | 0:0444L4 


+L from A.P. .-. | O-O111 L4 


Amidships 


Forward half Amidships 


4 L from F.P. = 0-0222 L 


+ L from F.P. ...  0-0888 L+ 


Forward perpendicular 


S 


r) 


I oe “ee 
So 
fe hc atm 


ends are to be fitted with efficient weathertight means 
of closing. All hatchways, air pipes, ventilators, etc., 
are to be considered as being in Position | when they 
are situated within a quarter of the ship’s length 
from the forward perpendicular, and in Position 2 
elsewhere. 


/2_\ ¥ ‘ 
Sheer ordinates Z = ree rs y =Hp +Z Zy 
Ordinate Forward perpendicular = a+ Zy 
Ordinatee Y%4L from FP = b+ 0,444Z,\ As per Regulation 38(5) 
Ordinatee YL from FP = ¢f0, 1112, 


u 


End bulkhead intacthe 


or with door as per 
Regulation 12 


Increase in sheer as per 
Regulation 38 (12) 


u 
ks 


Forward 


VL from FP 
i perpendicular 


Valk from FP 
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Sheer allowance for superimposed superstructure 
(Netherlands). 


(6) Where the deck of an enclosed superstructure has at least 
the same sheer as the exposed freeboard deck, the sheer 
of the enclosed portion of the freeboard deck is not 
taken into account. This means that where the sheer at 
the superstructure deck is greater than the sheer at the 
freeboard deck, the sheer curve is assumed to follow a 
line parallel to the superstructure deck (see also next 
paragraph). 

(7) Where an enclosed poop or forecastle is of standard 
height with greater sheer than the freeboard deck, or is 
of more than standard height (or both), an addition is 
made to the sheer of the freeboard deck as provided in 
paragraph (12) of this Regulation. 

Although the foregoing sentence, as extracted from the 
regulations, refers only to poop and forecastles of stan- 
dard height or more than standard height, it has been 
generally agreed that paragraph (12) may also be applied 
in the case of such superstructures where the height is 
not less than the minimum height of the superstructure 
not less than the minimum height of the superstructure 
above the virtual sheer curve at any point. The adoption 
of this procedure makes paragraph (6) of this regulation 
superfluous. But refer to Sweden. 


Standard Sheer Profile 


(8) The ordinates of the standard sheer profile are given in 
Table 8. 


Measurement of Variation from Standard Sheer Profile 


(9) Where the sheer profile differs from the standard, the 
four ordinates of each profile in the forward or after 
half are multiplied by the appropriate factors given in 
the table of ordinates. The difference between the sums 
of the respective products and those of the standard 
divided by eight gives the deficiency or excess of sheer 
in the forward or after half. The arithmetical mean of 
the excess or deficiency in the forward and after halves 
gives the excess or deficiency of the whole sheer. The 
method of calculation is shown fully in the complete 
computation on page 60. 


(10) Where the after half of the sheer profile is greater than 
the standard and the forward half is less than the stan- 
dard, no credit is allowed for the part in excess; only 
the deficiency is measured. 


(11) Where the forward half of the sheer profile exceeds the 
standard and the after half is not less than 75 per cent 
of the standard, credit is allowed for the part in excess ; 
where the after part is less than 50 per cent of the 
standard, no credit is given for the excess sheer forward. 
Where the after sheer is between 50 per cent and 75 per 
cent of the standard, intermediate allowances may be 
granted for excess sheer forward. 


(12) Where sheer credit is given for a poop or forecastle, as 


quoted under paragraph (7), the following formula is to 
be used : — 


Where s=sheer credit, to be deducted from the deficiency 
or added to the excess of sheer. 
L'=Mean enclosed length (before correction for 
set-in) of poop forecastle up to a maximum 
length of 0-5 L. 
L=length of ship as defined in Regulation 3(1). 
Where the superstructure is of standard or greater than 
standard height 
y=the difference between the actual and standard 
height of superstructure at the end of sheer 
(forward or after perpendicular). 
Where the superstructure is less than standard height 
y=the difference between the actual height of the 
superstructure measured at the perpendicular 
and the least height of superstructure as 
defined in Regulation 3(10)(c). 
The formula produces a mean ordinate for a curve in 
the form of a parabola tangent to the actual sheer curve 
at the freeboard deck and intersecting the end of ordi- 
nate at a point below the superstructure deck at a 
distance, equal to or greater than standard height, or 
equal to the minimum height of the superstructure where 
it is less than standard height. The superstructure deck 
is not to be less than standard height or minimum height, 
as the case may be, above the curve at any point. This 
curve is then used to determine the sheer profile for the 
forward and after halves of the ship. Fig. 43 shows the 
method in graphical form. The Regulation makes no 
mention of raised quarter decks, therefore, no credit is 
given under paragraph (2) for any excess in the height 


(a) standard case 


7 
h = Standard or minimum height h 
\ of superstructure, whichever 

is smaller 


Point from 
which bow 
height may 
jbe measured 


Forward perpendicular 


(b) Case of superstructure with a sloping front 


Standard 


isa 


After perpendicular 


a a le 
eal 
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Sheer credit for enclosed poop or forecastle of excess height 
or where sheer at superstructure deck is greater than at free- 
board deck. 


of a raised quarter deck, unless its height is greater than 
the height of “other superstructures”. At the present time, 
however, the Netherlands Administration are of the 
opinion that credit can be given for excess height of 
raised quarter decks and this is being done in the case 
of vessels registered in that country. 

See also Sweden. 


Correction for Variations from Standard Sheer Profile 


(13) The correction for sheer is the deficiency or excess of 
sheer, as obtained under Regulations 9 to 11, multiplied 


by: — 
S 
0:75—— 
cA 
Where S is the total length of enclosed superstructures 
as defined in Regulation 34 (before correction 
for set-in). 


Addition for Deficiency of Sheer 


(14) Where the sheer is less than standard, the correction for 
deficiency in sheer as calculated above, is added to the 
freeboard. 


Deduction for Excess of Sheer 


(15) In the case of a ship having an excess of sheer, if an 
enclosed superstructure covers 0:1 L before and 071 L 
abaft of amidships, the correction for excess of sheer, 
calculated under the provisions of paragraph (13) of this 
Regulation, is to be deducted from the freeboard. 
Where no enclosed superstructure covers amidships, no 
deduction can be made from the freeboard. 

Where an enclosed superstructure covers less than 0°1 L 
before and 0:1 L abaft of amidships, the deduction is 
obtained by linear interpolation. 

The maximum deduction allowed for excess sheer is at 
the rate of 125 millimetres per 100 metres of length (14 
inches per 100 feet of length). 


Example : — 
Suppose the correction for excess of sheer calculated 
under paragraph (13) is to be 200 millimetres. 
(a) Superstructure covers amidships 
°4, L abaft amidships ='16L allow °10 
°4, L forward amidships =:12 L allow -10 


20.0 


Allowable deduction=200 millimetres 


Total 


(b) Superstructure covers amidships 
°/ L abaft amidships =-I5L allow -10 
°/ L forward amidships =-08 L allow -08 


1S. 


Total 


“18 
Allowable deduction =200 x can =180 millimetres 
Assuming length L to be 120 metres, then the final allow- 
ance would be limited in either case to 125 x 1-2=150 
millimetres. 


SAMPLE COMPUTATION (SHEET 1) 


_TyPeA TYPE B TYPE Bs | FREEBOARD TIMBER 


Nationality & Port of Registry Date of Bulld 


Gross Tonnage 


Bullder's Name & Yard No. Particulars of Classification: 


» [ooA/ 


Least moulded depth 42 5/72, m 
( Overall x 0-96 - /43,536M 
| to centreline of rudderstock -/44,902 4 


Freeboard Length. (442.902.07... Breadth. e/y.93/77.... Depth (amidships)......./2.LI2. 


Length on waterline at 85 per cent. of least moulded depth 


DEPTH CORRECTION 


Moulded depth amidships... uvevesauvenicases ed 192 Table depth = L/15— 9,660 

(a) Where D Is greater than Table depth 
19 (O—Table depth) R= (/2,2//— 9%. 660) 250 = 633mm 
Wood Sheathing on exposed deck.......... sep ionsa teat (b) Where D is less than Table dep 


Stringer plate.. 


ith 
rt (7°) (if allowed) wg 
L (Table depth—D) R= 
Depth for Freeboard (D) / 2; 2/1 If restricted by superstructures: yee / no 


DEDUCTION FOR SUPERSTRUCTURES 


— —— : 
Mean Covered | _— Breadth Helght Helght | Effective Standard height of Superstructure 2,300 
Length (S) Correction Correction Length (E) 
” » ow ROD, =a 
= ase) 432 : 
Bridge | | Deduction for superstructure 1-0L lo fo 
eile 1/3, ul pee EP AS 7al __ 43, 6I7 | Effective Length R.Q.D. limited to O6L, yes / no 
R.Q.D. ese ES! ei! [Ss + |__| Percentage covered - 29, 709 
Trunk aft ae ae | : | 
” forward eee il | L, seal, ofa by) ” ” : Hae ‘7 09 
oe 43,049 43,049 
TYPE A SHIP TYPE B SHIP Line | Line lt Timber 


Percentage from Table Percentage from Table 


Deduction 


Excess height of end s/structure Actual 
Poop emtis@e®. at A.P. 


Forecastle at F.P. 


Station Actual Ss Products | Standard Sheer aftx 8/3 = 3887 
a OL —_ 7773 
AP. ; | 273 |! if ply el * » forwardx 8/3 - 
kL trom A.P. | 32 zy 96 tot! 1/660 
eds <= eat 2 Ratio: virtual sh ft 
. atio: virtual sheer a - 
aul 369 standard sheer \ forward ~ } DEFICIENT “3209 Acrvar 
+16xsa)| sf : “ee 845) 
Sum of Vital sheer 4 53 Length of enclosed supersinuctere covering 0-1L amidships 
Allowable sum 433 aft = No AMIPSHIPS 
ittromAP. | O | 3] __o a ee SUPERSTRUCTURE 
An 163 3 489 
Correction = Difference between sums of products ( 75 >) 
16 omnes 
45) EB . 
+06xs0 | 1 837 mh: (0.95 - 0,145) = 318 mm 
Sum of virtual sheer 2 77 2 6 If limited on account of midship superstructure: yet / no 
Allowable sum | 2 7126 If limited to maximum allowance: wes / no 
433 


Total| 3209 Maximum allowance = 


SAMPLE COMPUTATION (SHEET 2) 


BLOCK COEFFICIENT 


Moulded displacement (excluding bossing) at moulded draught 85 per si of moulded depth 22) 60 m3 
22160 


7#E FLX 2,03) * 76,363 ~ 09702 
TABULAR FREEBOARD AND SUMMARY OF CORRECTIONS 


Block Coefficient for use with Tables 


Tabular Freeboard 

Correction for Superstructure 
Length <-35L 

Correction for block coefficient 


Other Corrections 


Depth 
Superstructure 
Sheer 
Thickness of Deck amidships 
Position of Deck Line 
Scantlings. Floodabllity 


Bow Helght etc. (see below) 

159 +197 
Summer Freeboard = = 3040Omm 

Bow Height 

Bow Helght required 


Actual Bow Helght 


Maximum Draught — Moulded Depth amidships + Sheer at F.P.+F'cle Height at F.P.+ Stringer at F.P.—Bow Height required 


Deduction for Tropical Freeboard and addition for Winter and Deduction for Fresh Water 


Winter North Atlantic Freeboard 


B Type Timber | Type Timber 

Depth to Freeboard Deck - 42,2/Im~- Displacement in salt | 

Summer Freeboard - 3, 0f0n.- tee pared A 19356 be 

Moulded draught (d) - 9sITIM- 
Keel Thickness - 0,020m- Rate of immersion 
Extreme draught eke be JL, = of surest peed T as, 0S tens Jer 

Deduction for Tropical Freeboard - 19imn- | 

Addition for Winter Freeboard - 19 Ieet- eee b a, ? 3mm 

Addition for Winter North Atlantic Freeboard - NOV eurEeD 

FREEBOARDS ASSIGNED FROM DECK LINE 

Deck Line below top of xed, Steel, (/PPER  Doack, continusdte-sicte/at side 

Freeboard from Deck Line Load Line above or below Summer Line 

Tropical Fresh Water 2656 72m 3 4 4 am ‘ re ‘ hows Sooner 

Fresh Water 2e47 ian 093 am air 

= = 2249 mm | 141 mm _ : cae 

Summer “wT 3 ° Ao mr _|. ee Upper edge of line through Centre of Ring) ued 

i 323) mm 19) mm TNR es, 

Winter North Atlantic AoT REQUIRED wot KEGUVIRED ; 

Timber Freeboard from Deck Line | Load Line above or below Timber Summer Line 
Fresh Water es i ; ie 
Tropical a. . a . ‘ 

Summer ; 7 Ce 7 "above Centre of Ring 

= ee Winter 4: 7s a eae a. ee below Tikes Summer 


Winter North Atlantic 


eee eee 


62 


REGULATION 39 


Minimum Bow Height 
(1) Bow height is defined as the vertical distance at the 
forward perpendicular between the waterline correspond- 
ing to the assigned summer freeboard and the designed 
trim and the top of the exposed deck at side. 
This height is not to be less than: — 
for ships below 250 metres (820 feet) in length: 


L 1,36 
56 L 1———_} ———_ 
500] Cb+ 0,68 
L Tae Tae 
0:672 Ett ———— || ————— inches 
1640/ Cb+0°68 


for ships of 250 metres (820 feet) and above in length: 


millimetres 


1,36 1636. Pe 
7000-————— millimetres 275:6———— inches 
Cb+ 0,68 Cb+ 0°68 

Where L is the length of the ship. 

Cb is the block coefficient, which is to be taken as 

not less than 0°68. 

Figs. 44 and 45 illustrate these equations in graphical 
form on a basis of length. 


(2) (a) Where the bow height as required above is obtained 
by sheer, the sheer is to extend for at least 15 per 


cent of the length of the ship measured abaft from 

the forward perpendicular. 

(b) Where the bow height is obtained by the fitting of a 
superstructure, i.e. a forecastle, such a superstruc- 
ture is required to extend from the stem to a point 
at least 0°7 L abaft the forward perpendicular and 
also comply with the following conditions: — 

(i) If the length of the ship (L) is 100 metres (328 
feet) or less, the superstructure must be enclosed 
as defined in Regulation 3(10). 

(ii) If the length of the ship (L) exceeds 100 metres 
(328 feet) the superstructure is to be fitted with 
closing appliances acceptable to the Administra- 
tion. In this respect, steel plates fastened by 
hook bolts or other similar appliances, which are 
classified as Class 2 closing appliances under the 
1930 Convention, are considered to be suitable, 
provided that there are no openings in the free- 
board deck within the superstructure other than 
properly closed hatchways and manholes. A 
superstructure fitted with such closing appliances 
will, however, be excluded from the calcula- 
tion of the superstructure allowance. 


(3) Ships which, to suit exceptional operational requirements, 
cannot meet the requirements of paragraphs (1) and (2) 
of this Regulation may be given special consideration 
by the Administration. 


8 : = = —______— 
[ cAAtestiocas Bow height as a function of length and block coefficient Metric units 
Curves derived from the 1966 Load Line Convention formula: 
1:36 
- / ———— 
qe ( L 500 Cs O68 
“ 6- 
2 
o 
E 
i= 
+ 5 
<= 
o 
7) 
<= 
= 
oe 4L 
= 
2 
E 
fs 
a Bie 
2 
ye 
aL eae | | 
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Freeboard length in metres 


Fic. 44 


Minimum bow height (metric units). 
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25 


Curves derived from the 1966 Load Line Convention formula: 


1:36 
0-672L (1 - oe eS 
| C, + 068 


a") 


Minimum Bow height as a function of length and block coefficient 


400 


J | aE oan 
500 600 700 800 


Freeboard length in feet 
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Minimum bow height (British units). 
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Interpretations : — 


For new ships, the requirements of this Regulation may, 
in general, be met only by the provision of adequate sheer or 
by the fitting of a forecastle of at least 0-07 L in length. For 
new ships other than the rare exceptions covered by para- 
graph (3) of this Regulation, this should present no problem. 
In the case of some existing ships where the deficiency of 
either sheer or forecastle length have been found to be mar- 
ginal but where the consequent loss in draught due to the 
strict application of the Regulation would have been con- 
siderable, some relaxation of the Regulation has been per- 
mitted to take into account a combination of superstructure 
and sheer but as the majority of these ships have been dealt 
with it is not intended to elaborate further. 

It should be pointed out that in the case of a ship with a 
forecastle of less than 0°07 L and insufficient actual sheer, 
provided the forecastle bulkhead openings are fitted with 
Regulation 12 doors, the virtual sheer curve obtained by 
allowing any permissible credit due to excess height of the 
superstructure or due to better sheer of the superstructure 
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deck, or both, may be taken into account in the calculation 
of available bow height (see Fig. 43). 

The Netherlands Administration has, however, taken the 
view that where the forecastle is shorter than 0°07 L, the 
maximum available bow height may be determined by the 
use of a parabolic virtual sheer curve, having its origin at a 
point 0-15 L abaft the forward perpendicular and at a height 
equal to the depth of the ship, extending to a point at the 
forward perpendicular representing the required bow height. 
Where the virtual sheer curve lies above the actual sheer 
curve, an addition is made to the freeboard equal to the 
difference between the ordinates at the forward perpendicular. 
Fig. 46 shows the method to be adopted. 

A similar method has been adopted by the Norwegian 
Administration but the freeboard is increased by the differ- 
ence between the actual and virtual sheer at the forecastle 
front (see Fig. 47). 

The Canadian Authorities have stipulated that to obtain 
bow height, no point of sheer, from the 0°15 L position, to 
the bow height on the forward perpendicular, should fall 
below the virtual parabolic sheer curve. 


Parabolic sheerline 


fa 
Freeboard deck g = 
a a ow 
ee a ioe) 
| es rh - 
= 5) 5 
g Forecostle length| 2 |-2 
3 a 0, BE | Forecast e leng = a 
3 less than 0, 07L gic 
3 
2 
| 
Parabolic sheer kk 
N forecostl® = f 
ale 2) 
ea he 
| 
Freeboard deck oi 
——— | ula 
toa r= eT Dee 3/9 
= | 2/6 
| a | | U | es 
3 —0, 15L rears 3|3 
3 | | 312 
as 1 ale 
> 
| ° 
: | 
Fore Peak 
X = Deficiency of sheer at forecastle end bulkhead 
f the calculated S freeboard Sete x 
t t mmer freeboard: =X) 
ncrease of the calculated Su y 0, 15L- 1 
Fic. 46 
Virtual bow height. 
(Netherlands). 


REGULATION 40 


MINIMUM FREEBOARDS 


When assessing minimum freeboards reference should also 
be made to Regulations 21(2), 23(2), 45(1) and to Appendix V. 


Summer Freeboard 


(1) The minimum freeboard in summer is the freeboard 
derived from the tables in Regulation 28, modified, when 
applicable, by the corrections in Regulations 27, 29, 30, 
31, 32, 37, 38 and 39. 

(2) The freeboard in salt water, as calculated in accordance 
with paragraph (1) of this Regulation, but without cor- 
rection for deck line, as provided by Regulation 32, is 
not to be less than 50 millimetres (2 inches). For ships 
having hatchways in Position 1, fitted with covers which 
do not comply with the requirements of Regulation 15(7), 
16 or 26, the freeboard is not to be less than 150 milli- 
metres (6 inches). 


Tropical Freeboard 


(3) The minimum freeboard in the Tropical Zone is the free- 
board obtained by a deduction from the summer free- 
board of one forty-eighth of the summer draught mea- 
sured from the top of the keel to the centre of the ring 
of the load line mark. 
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Forward perpendicular 


Sheer profile (Regulation 38) 


Nn = 
P, _ © 
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Forward perpendicular |is the greater 
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Virtual bow height. 
(Norway). 


(4) The freeboard in salt water, as calculated in accordance 
with paragraph (3) of this Regulation, but without the 
correction for deck line as provided by Regulation 32, 
is not to be less than 50 millimetres (2 inches). For ships 
having hatchways in Position 2 fitted with covers which 
do not comply with the requirements of Regulations 
15(7), 16 or 26, the freeboard is not to be less than 150 
millimetres (6 inches). 


Winter Freeboard 


(5) The minimum freeboard in winter is the freeboard 
obtained by an addition to the summer freeboard of one 
forty-eighth of summer draught, measured from the top 
of the keel to the centre of the ring of the load line mark. 


Winter North Atlantic 


(6) The minimum freeboard for ships of not more than 100 
metres (328 feet) in length, which enter any part of the 
North Atlantic defined in Regulation 52 (Annex II of 
the Convention) during the winter seasonal period is the 
winter freeboard plus 50 millimetres (2 inches). For other 
ships, the Winter North Atlantic Freeboard is the winter 
freeboard. 


Fresh Water Freeboard 


(7) The minimum freeboard in fresh water of unit density 
is obtained by deducting from the minimum freeboard 
in salt water: — 


— centimetres (inches) 
40 T 


Where A =displacement in salt water in tons at the 


summer load waterline 


T=tons per centimetre (inch) immersion in salt 
water at the summer load waterline. 


Where the displacement at the summer load waterline 
cannot be certified, the deduction is one forty-eighth of 
summer draught, measured from the top of the keel to 
the centre of the ring of the load line mark. 


Increased or Limited Freeboards 


If the calculated freeboard has been increased to take into 
account the strength of the ship, bow height or stability, the 
corresponding limited summer draught is used when calcula- 
ting the seasonal and fresh water freeboards in accordance 
with paragraphs (3) to (7) inclusive. If the lowest point of 
the sheer line of the exposed freeboard deck is forward or 
abaft of amidships, the summer and tropical freeboards mea- 
sured from the lowest point of the sheer line may not be 
less than the minimum freeboards of 50 millimetres (2 inches) 
or 150 millimetres (6 inches) stated above. 

Reference should be made to Regulations 21 and 23 for 
limitations in freeboard arising from the position of side- 
scuttles and cargo ports. 


All Seasons Freeboard 


An All Seasons Freeboard may be assigned if requested 
but this freeboard can under no circumstances be marked 
in a position above the lowest minimum seasonal freeboard 
mark which could otherwise be assigned to the ship. It must 
be evident that when a ship is entitled to minimum free- 
boards, the All Seasons Freeboard would correspond to the 
winter mark, or to the Winter North Atlantic mark if it 
applies, and would result in a loss of draught when the ship 
is operating in summer and tropical zones. 

When an All Seasons Freeboard is related to a restricted 
draught, and provided that the scantlings of the ship are 
suitable for the corresponding all seasons draught, the ship 
may appear to derive an advantage when operating in winter 
zones, although this supposition is incorrect, but it will 
definitely be at a disadvantage when operating in tropical 
zones. 

It is considered that unless special considerations such as the 
limitation imposed by a “subdivision” draught in the case of 
passenger ships or special operating conditions make it neces- 
sary or convenient, the assignment of All Seasons Freeboards 
is of no advantage to the Owner. 

The United Kingdom Load Line Rules (Rule 28), however, 
require that when greater than minimum freeboards are 
assigned so that the load line is marked at a position corres- 
pending to, or lower than the lowest seasonal load line appro- 
priate to the minimum freeboard which could be assigned, 
only the greater than minimum Summer Load Line and Fresh 
Water Load Line are to be marked. 
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REGULATION 41 


SPECIAL REQUIREMENTS FOR SHIPS ASSIGNED 
TIMBER FREEBOARDS 


Regulations 42 to 45, inclusive, apply only to ships to which 
timber load lines are assigned. 


See Sweden. 


REGULATION 42 
DEFINITIONS 
Timber Deck Cargo 


(1) The term “timber deck cargo” means a cargo of timber 
carried on an uncovered part of a freeboard or super- 
structure deck. The term does not include wood pulp or 
similar cargo. 


Timber Load Line 


(2) A timber deck cargo may be regarded as giving a ship a 
certain additional buoyancy and a greater degree of 
protection against the sea. For that reason, ships carry, 
ing timber deck cargo may be granted a reduction of 
freeboard calculated according to the provisions of 
Regulation 45 and marked on the ship’s side in accord- 
ance with the provisions of Regulation 6(3) and (4). 
However, in order that such special freeboard may be 
granted and used, the timber deck cargo must comply 
with the conditions laid down in Regulation 44, and the 
ship must comply with the conditions relating to its con- 
struction as set out in Regulation 43. 


REGULATION 43 


CONSTRUCTION OF SHIP 
Superstructure 


(1) Ships assigned timber freeboards are to have a forecastle 
of at least standard height and a length of at least 0-7L. 
In addition, if the ship is less than 100 metres (328 feet) 
in length, a poop of at least standard height, or a raised 
quarter deck with either a deckhouse or a strong steel 
hood of at least the same total height, is to be fitted aft. 


Strength of Ship 


Although no mention is made of standards of strength in 
this particular regulation, attention is drawn to the require- 
ments of the Society’s Rules affecting the strength of decks 
and supporting structure as contained in Chapters D 425, 
808, 1319 and 1413. 


Double Bottom Tanks 


(2) Double bottom tanks where fitted within the midship 
half length of the ship are to have adequate watertight 
longitudinal subdivision. 


Bulwarks 


(3) The ship is to be fitted either with permanent bulwarks 
at least | metre (394 inches) in height, specially stiffened 
on the upper edge and supported by strong bulwark stays 
attached to the deck and provided with necessary freeing 
ports, or with efficient rails of the same height and of 


specially strong construction. Suitable standards for bul- 
wark scantlings are as follows: — 


Freeboard Deck Superstructure Deck 


Plating thickness 8 mm (-32") 6,5 mm (-26”) 


Rail 180 mm (7") B.A. 180 mm (7") B.A. 
180 mm = 10 mm 150 mm «9,5 mm } 
Stays B.P >+B.P. 
(7” x -40”) (6” x -38”) J 


Spacing of stays 1,83 Metres (6’) 1,83 Metres (6’) 


REGULATION 44 


STOWAGE 
General 


(1) Openings in the weather deck on which cargo is stowed are 
to be securely closed and battened down, and ventilators 
are to be efficiently protected. 

Timber deck cargo is to extend over at least the entire 
available length which is the total length of the well or 
wells between superstructures. Where there is no limiting 
superstructure at the after end, the timber is to extend at 
least to the after end of the aftermost hatchway. The 
timber is to be stowed as solidly as possible to at least 
the standard height of a superstructure other than a 
raised quarter deck. 

(3) Ona ship within a seasonal winter zone in winter, the 
height of the deck cargo above the weather deck is not 
to exceed one-third of the extreme breadth of the ship. 


(4) The timber deck cargo is to be compactly stowed, lashed 
and secured, and is not to interfere in any way with the 


navigation and necessary work of the ship. 


Uprights 

(5) Uprights, when required by the nature of the timber, are 
to be of adequate strength considering the breadth of 
the ship; the spacing is to be suitable for the length and 
character of timber carried but must not exceed 3 metres 
(9°8 feet). Strong angles or metal sockets or equally 
efficient means are to be provided for securing the up- 
rights. 


Lashings 

(6) Timber deck cargo is to be efficiently secured throughout 
its length by independent over-all lashings spaced not 
more than 3 metres (9°8 feet) apart. 
Eye plates for these lashings are to be efficiently attached 
to the sheer strake or to the deck stringer plate at inter- 
vals of not more than 3 metres (9°8 feet). The distance 
from an end bulkhead of a superstructure to the first eye 
plate is not to be more than 2 metres (6°6 feet). Eye 
plates and lashings are to be provided 0°6 metres (234 
inches) and 1:5 metres (4°9 feet) from the ends of timber 
deck cargoes where there is no bulkhead. 


(7) Lashings are not to be less than 19 millimetres (} inch) 
close link chain or flexible wire rope of equivalent 
strength, fitted with sliphooks and turnbuckles, which are 


to be accessible at all times. Wire rope lashings are to 
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have a short length of long link chain to permit the 
length of lashings to be regulated. Long link chains and 
sliphooks should not be less than 22 millimetres (% inch) 
diameter, and turnbuckles or tightening screws 28 milli- 
metres (14 inch) diameter. 

(8) When timber is in lengths less than 3°6 metres (11-8 feet) 
spacing of the lashings is to be reduced or other suitable 
provisions made to suit the length of timber. 

(9) All fittings required for securing the lashings are to be 
of strength corresponding to the strength of the lashings. 


Stability 


(10) Provision is to be made for a safe margin of stability at 
all stages of the voyage, regard being given to additions 
of weight, such as those to absorption of water and icing 
and to losses of weight such as those due to consumption 
of fuel and stores. 

There are, at present, no international recommendations for 
the stability of ships carrying timber deck cargoes, but the 
matter is being investigated by a special IMCO ad hoc group. 
Points which require special study, as quoted in the terms of 
reference applicable to the group are: — 

“(a) Water absorption—both weight and distribution. 
(b) Permeability for different types and species of 
cargoes, e.g. wooden props. 

The requisite physical limits to the dimensions of the 

deck cargo, in association with protection by super- 

structures, before the buoyancy of the cargo can be 
assumed to contribute to the stability of the ship.” 


Some Administrations at present include the volume of 
timber as added buoyancy when assessing the stability of the 
ship, others do not. 

The United Kingdom Load Line Rules specify that in the 
case of a ship carrying a timber deck cargo and which com- 
plies with the stability criteria given under Regulation 10 by 
taking into account the volume of deck cargo, the initial 
transverse metacentric height is to be not less than 0°05 
metres. 

It is pertinent to note that in the paper by Thompson and 
Tope (Ref. 16), the analysis of stability casualties shows that 
timber deck cargoes were involved in 22 cases out of 68 and 
that of these 22, deck cargo shifted in 17, deck cargo was lost 
or jettisoned in 13 and water absorption played a part in 2 
cases. 


(c) 


Protection of Crew, Access to Machinery Spaces, ete. 

(11) In addition to the requirements of Regulation 25(5), 
guard rails or lifelines spaced not more than 330 milli- 
metres (13 inches) apart vertically are to be provided on 
each side of the deck cargo to a height of at least 1 metre 
(394 inches) above the cargo. 


See also United Kingdom. 


Steering Arrangements 

(12) Steering arrangements are to be efficiently protected from 
damage by cargo and, as far as practicable, are to be 
accessible. Efficient provision is to be made for steering 
in the event of a breakdown in the main steering arrange- 
ments. 


REGULATION 45 
COMPUTATION OF FREEBOARDS 


(1) The minimum freeboard is to be computed in accord- 
ance with Regulations 27(5), 27(6), 27(11), 28, 39, 30, 31, 
32, 37 and 38, except that Regulation 37 is modified by 
substituting the following percentages for those given in 
Table 7, Regulation 37: — 


corridors mentioned hereafter will lead to difficulties of enforce- 
ment. For example, if a ship could load to summer marks at 
the port of departure, bound for another port in a Summer 
Zone, or area, it might be difficult to enforce correct loading 
if the ship passed through a Winter Zone on the way. 

It has, however, been agreed that the enforcement of these 
Regulations is the responsibility of the National Authority 
concerned. 


TABLE 9 


Total Effective Length of Superstructures 


0 |0-1L/0-2L/0-3L|0-4L/0-:5L\|0-6L/0-7L 0-8L 0-9\L)1-0L 


Percentage of 
deduction 
for all types 
of super- 
structure 


Percentages at intermediate lengths of superstructures 
are to be obtained by linear interpolation. 


It is considered that the minimum Summer Timber and 
Tropical Timber Freeboards should be as indicated in 
Regulations 40(2) and 40(3) respectively. 

(2) The Winter Timber Freeboard is obtained by adding to 


the Summer Timber Freeboard one thirty-sixth of the 
moulded summer timber draught. 


(3) The Winter North Atlantic Timber Freeboard is the same 
as the Winter North Atlantic Freeboard prescribed in 
Regulation 40(6). 

(4) The Tropical Timber Freeboard is obtained by deduct- 
ing from the Summer Timber Freeboard one forty-eighth 
of the moulded summer timber draught. 

The question of minimum freeboards is dealt with in 
sub-paragraph (1) of this Regulation. 

(5) The Fresh Water Timber Freeboard is computed in 


accordance with Regulation 40(7) based on the summer 
timber load waterline. 


REGULATIONS 46 TO 52 
ZONES, AREAS AND SEASONAL PERIODS 


These Regulations are concerned with seasonal Zones and 
Areas but, as stated earlier, only relatively minor changes 
have been made to the zones and areas defined in the 1930 
Load Line Convention, therefore, the regulations have not 
been reproduced in full, but the main alterations have been 
summarised. 

With reference to Article 12 of the Convention, which states 
that the appropriate load lines, corresponding to the season 
of the year and zone or area in which the ship may be, are 
not to be submerged at any time during the voyage or on 
arrival, it has been argued that the creation of some of the 


REGULATION 46 


NORTHERN WINTER SEASONAL ZONES 
AND AREAS 


(1) (a) The period of the winter season around the north 
coast of Norway has been shortened. 


(b) The west coast of Spain and Portugal has been made 
a permanent Summer Zone. 
A corridor on the east coast of the United States 
has been made a permanent Summer Zone except 
for ships of 100 metres (328 feet) or less in length. 
(See also Regulation 50.) 

(2) Except for ships of 100 metres (328 feet) or less in length 
the period of the Summer Zone in a corridor extending 
northwards along the east coast of Canada has been 
extended. 


(3) The east coast of Japan from the south coast of 
Hokkaido at 145° E has been included in the Summer 
Zone and the whole of the Sea of Japan south of 50° N 
is now included in the permanent Summer Zone except 
that for ships of 100 metres (328 feet) or less in length 
the northern part of this sea continues to be a seasonal 
winter area. 


REGULATION 47 


SOUTHERN WINTER SEASONAL ZONE 
The following areas have now been included in the perma- 
nent Summer Zone :— 
(i) A corridor down the east coast of the Argentine 
to Cape Tres Puntas. 
(ii) A corridor around the south coast of Africa 
and a strip of the South Indian Ocean. 


(iii) An area including some of the east coast of 
Tasmania and a corridor around the south coast 
of New Zealand. 


REGULATION 48 
TROPICAL ZONE 


A corridor around the north coast of Ceylon, one around 
the west coast of Africa up to 30° N, to include the 
Canary Islands, and a corridor around the north coast 
of South America as far as Nicaragua have been included 
in the permanent Tropical Zone as has also an area in- 
cluding part of the west coast of India. 


(1) 


Santos on the east coast of Brazil and a corridor down 
the east coast of Queensland (Australia) have been in- 
cluded in the permanent Tropical Zone, as has a small 
strip of Indian Ocean, south of Java, to include Christ- 
mas Island. 


REGULATION 49 


SEASONAL TROPICAL AREAS 


The contents of paragraphs (1), (5), (6)(a) and (7)(a) show 
no change from earlier Regulations. 


(1) 


The seasonal tropical area in the Arabian sea has been 
simplified by making the whole area subject to the same 
seasonal periods. 


(2) 


(3) The tropical season in the Bay of Bengal has been ex- 


tended by two weeks at each end. 


(4) A small area to the east of Madagascar and a strip of 
the South Indian Ocean north of 15° S have been made 


seasonal tropical areas. 


(6) (b) The seasonal tropical area on the west coast of the 


U.S.A. has been slightly extended. 


The seasonal tropical area to the east of Queensland 
(Australia) across the South Pacific has been ex- 
tended slightly southwards, and also westwards, to 
the boundaries of the area within the Great Barrier 
Reef, included in the Tropical Zone. 


(7) (b) 


REGULATION 51 


ENCLOSED SEAS 


The Baltic Sea is now a permanent Summer Zone except 
for ships of 100 metres (328 feet) or less in length. 

The Black Sea is now a permanent Summer Zone except 
for ships of 100 metres (328 feet) or less in length in that 
part of the sea north of 44° N. 

The Mediterranean Sea is also now a permanent Summer 
Zone except that the Gulf of Lions remains a seasonal 
Winter Zone for ships of 100 metres (328 feet) or less in 
length. 


The Sea of Japan as dealt with under Regulation 46(3). 


(1) 


(2) 


(3) 


(4) 


REGULATION 52 


THE WINTER NORTH ATLANTIC LOAD LINE 


The Winter North Atlantic penalty, which under the 1930 
Convention applied to all tankers and to other ships of 330 
feet or less in length, is now, under Regulations 40(6) and 52, 
applicable only to ships of 100 metres (328 feet) or less in 
length which during the winter months enter any part of the 
North Atlantic Seasonal Zone II north of 36° N and between 
50°'W and 15° W, and the whole of the Winter North 
Atlantic Seasonal Zone I (this excludes the Shetland Islands, 
but includes Iceland). 


PART VII 


CONCLUSIONS AND THOUGHTS ON FUTURE 
DEVELOPMENT 


There is little doubt that at the outset of the 1966 Con- 
ference on Load Lines it was the intention to simplify the 
computation of freeboard and remove the anomalies and 
fallacies which had existed in and developed from the previ- 
ous Convention. Although a great deal was done in this 
respect, the final results were disappointing. Much remained 
unfinished and in some instances insufficiently tested ideas 
were hurriedly adopted which made for complication rather 
than simplification of the earlier Regulations. 

In the early stages of the Conference so much time was 
Spent on matters of detail that in the closing stages certain 
important proposals could not be fully discussed, with the 
result that many of the final decisions were in the nature of 
a compromise or the maintenance of “status quo”. 

Many of the Regulations include the words “to the satis- 
faction of the Administration”. Whilst it is realised that this 
wording is necessary in places to give a certain amount of 
flexibility to the Regulations, unfortunately, the Society as 
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an assigning authority, acting on behalf of a great number of 
Governments, is now faced with the administration of numer- 
ous different interpretations of the Regulations. The range of 
interpretations of the Regulations so far made known by 
various Administrations, within a few months of the Conven- 
tion coming into force, can be assessed from the Summary 
given in Appendix II. 

It has been said elsewhere, but bears repeating, that had a 
small working group, composed of delegates from about 10 
to 12 nations, been set up well in advance of the Conference 
with a mandate to produce a detailed basic document for 
discussion by the full Conference, the unsatisfactory state of 
affairs with which we are now faced could have been avoided. 
Ample time could have been given for comments by all the 
nations taking part in the Conference and the need to assess 
new ideas, formulate new Regulations and write the Conven- 
tion, all at the same time as the Conference proceeded, could 
have been avoided. 

There is little that can be done now as the procedure to 
place amendments before the Assembly of IMCO is a lengthy 
one and without guarantee of approval. The Working Group, 


set up by the major Classification Societies since the Confer- 
ence, has already produced a number of recommendations 
and tacit agreements for the uniform interpretation of some 
of the Regulations which were not made clear by the Con- 
vention documents. These interpretations, if accepted by the 
national Administrations will help to improve the somewhat 
confused situation which has ensued since the Conference. 

The whole question of Load Lines may come up for review 
again in the future. The Conference, in recognising the com- 
mon aims of the 1960 International Convention for the Safety 
of Life at Sea and the 1966 International Convention on 
Load Lines, requested IMCO to consider the relationship 
between these two Conventions with a view to suggesting how 
they can be consolidated into a single International Conven- 
tion. 

With this possibility in mind, now is the time to think of 
future load line philosophy with a view to putting it on a 
more logical basis, and a number of suggestions have already 
been made. 

D. R. Murray-Smith (Ref. 14) outlined one proposal which 
was put before the 1966 Load Line Convention but which was 
made too late for the Conference to give it serious considera- 
tion. 

In this proposal, which is quite simple, the basic freeboard 
is defined as: — 


F=pD 


where p is a coefficient dependent on length 

and _ D is the depth to the freeboard deck. 
Values of F/D are obtained from curves and ships are 
categorised Type “A” or Type “B” as in the 1966 Conven- 
tion. 

Superstructure corrections are also obtained from curves 
but the correction for sheer is unchanged. The correction 
for block coefficient is deleted as it has been taken care of 
in the basic freeboard curves. The minimum bow height 
requirements as per the 1966 Convention are also retained. 

Messrs. Brinton and Cox (Ref. 17) put forward the follow- 
ing thoughts which they felt could form a basis for discus- 
sion: — 

1. The possible simplification to a basic freeboard table with 
only a superstructure correction and perhaps a sheer 
correction. Further, in this age of computers, the tabular 
freeboard could be further reduced to a basic formula. 
The philosophy that freeboard loses its importance in 
the larger ships. This could be reflected by a constant 
freeboard for lengths of over say 700-800 feet. The 1966 
Convention points this way with the flattening of the 
Type “A” curve in the higher range. 

Whether floodability and stability should be basic require- 
ments for determining draught. 

Methods to dealt with the increasing number of special- 
ised designs—such as container ships without decks. 


Other suggestions which come to mind are: — 


(a) Uniform superstructure allowances for all types of 
ships with a pro rata allowance for the percentage 
covered but still with a penalty for small ships with 
less than 35 per cent superstructures. 


(b) Consideration could be given to sheer allowance. 
With the introduction of the minimum bow height 
requirement it is unlikely that a ship will be without 
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sheer forward. If a similar requirement were intro- 
duced for a minimum stern height, it seems logical 
that if these requirements were not met the ship 
would already be penalised, therefore, a further 
penalty for deficient sheer would be superfluous. If, 
on the other hand, the bow height requirements were 
adequately fulfilled some allowance for excess sheer 
could be allowed. 


The Society is collaborating with the other major Classi- 
fication Societies with a view to putting forward definite 
proposals on future load line philosophy, therefore, any 
suggestions which may arise from the discussions to this 
paper would be most welcome. 

At the present time consideration is being given to several 
proposals made at the 1966 Load Line Conference which did 
not get proper attention then because of shortage of time. It 
has been suggested that a Load Line Convention which is 
theoretically logical must involve the following basic items: — 


(1) Strength 
(2) Watertight integrity 
(3) Stability 
(4) Height of Platform 


Items (1) and (2) are normally covered by Classification, 
therefore it has been decided to look into items (3) and (4) 
with a view to establishing rational criteria for their relation- 
ship to freeboard. 


With regard to item (3), it is proposed to carry out investi- 
gations to determine the relationship between intact stability 
and draught for various types of ships covering a range of 
lengths at intervals of about 50 metres. 

Work has started on item (4) in the form of a study to find 
out what research has been done on deck wetness as a 
function of freeboard. 


In conclusion, so as to correct what may seem to have been 
a rather gloomy view of the ramifications of the 1966 Con- 
vention, it is perhaps only fair to point out that many of the 
Regulations now adopted must improve the safety standards 
of all vessels assigned International Load Lines. A few of 
these are as follows: — 


(i) The weathertight integrity of enclosed superstruc- 
tures will do much to compensate for the permitted 
reduction in reserve buoyancy. 

(i) The means for the protection of crew have been given 
more attention both by stipulating minimum height 
of guard rails and bulwarks and by laying down 
standards for gangways and passageways. 


The requirements for hatch closure and tests now 
required should improve the standard of watertight 
integrity. 

The minimum bow height requirements should 
reduce the incidence of “deck wetness” and the 
increased freeing port areas will ensure the quicker 
dispersal of water on deck. 

(v) The introduction of the concept of the ability of 
ships to withstand flooding will improve the pro- 
bability of their survival in the event of damage to 
the hull. 


(iii) 


(iv) 


APPENDIX I 


PROCEDURE TO BE ADOPTED AT FREEBOARD 
SURVEYS 


(1) General 


( 


2 


) 


The procedure laid down in the following chapters is 
intended to apply mainly to “new” ships as defined in 
Article 2 of the Convention. The majority of “existing” 
ships have either had revised freeboards assigned under 
the terms of the 1966 Convention or have had 1966 Load 
Line Certificates issued with the 1930 Convention free- 
boards reassigned. 


Authorisation 


The International Convention on Load Lines 1966 came 
into force on the 2Ist July, 1968, for those countries 
which had signed, accepted or acceded to the Convention 
at that time. There have been further acceptances or 
accessions since that date and at the time of writing the 
Convention was in force for the following countries: — 


*Australia 29th October, 1968 
*Belgium 22nd April, 1969 
*Bulgaria 30th March, 1969 


*China, Republic of 
*Congo, Democratic Republic of 


24th October, 1968 
20th August, 1968 


+Cuba 6th Mary, 1969 
*Cyprus Sth August, 1969 
+Czechoslovakia 16th September, 1969 
*Denmark 21st July, 1968 
*Federal Republic of Germany 9th July, 1969 
*Finland 15th August, 1968 
*France 21st July, 1968 
*Ghana 25th December, 1968 
*Greece 12th September, 1968 
*India 21st July, 1968 
*Ireland (Eire) 28th November, 1968 
*Israel 21st July, 1968 

Italy 21st July, 1968 
Japan ISth August, 1968 
Korea 10th October, 1969 
Kuwait 28th November, 1968 
*Liberia 21st July, 1968 


*Malagasy Republic 

*Maldive Islands 

*Mauritania 

*Morocco 

*Netherlands, Surinam & 
Netherlands Antilles 


21st July, 1968 
21st July, 1968 
21st July, 1968 
21st July, 1968 


21st July, 1968 


*Nigeria 14th February, 1969 
*Norway 21st July, 1968 
*Pakistan Sth March, 1969 
*Panama 21st July, 1968 
+Peru 21st July, 1968 
*Philippines 4th June, 1969 
*Poland 28th August, 1969 
*Somalia 21st July, 1968 


*South Africa 
Southern Yemen 

*Spain 

*Sweden 


2Ist July, 1968 

20th August, 1969 
Ist November, 1968 
21st July, 1968 


(3) 


*Switzerland 
*Trinidad and Tobago 
Tunisia 
*Turkey 
*Union of Soviet Socialist 
Republics 
*United Arab Republic 
*United Kingdom 
United States of America 
(see Appendix IT) 
*Viet-Nam, Republic of 
Yugoslavia 


21st July, 1968 
21st July, 1968 
21st July, 1968 
Sth November, 1968 


21st July, 1968 
6th March, 1969 
21st July, 1968 


21st July, 1968 
14th September, 1968 
25th January, 1969 


Those countries marked with an asterisk have given the 
Society authority to issue 1966 Load Line Certificates on 
their behalf. Surveyors may, on request, carry out surveys 
on ships flying the flags of these countries, whether the 
ships are classed or unclassed, with a view to the assign- 
ment of freeboards by the Committee under the terms of 
the respective national regulations giving effect to the 
Convention. 

For countries marked thus +, the Society acts only on 
Consular request. Where the previous Certificate has 
been issued by the Society, the normal procedure may 
be followed. Where, however, an initial survey is to take 
place or a change of flag is involved, advice should be 
sought from London Office before any action is taken. 


Application 


The following notes regarding surveys are applicable to 
all vessels coming within the scope of the 1966 Load Line 
Convention. Certain national Administrations have, 
however, given special instructions as to the conduct and 
reporting of surveys and these have been listed separately 
under the name of the Administration concerned in 
Appendix II. 
The Convention applies to all ships engaged in Inter- 
national voyages but does not apply to: — 

(i) Ships of war. 

(ii) New ships of less than 24 metres (79 feet) in length. 
(iii) Existing ships of less than 150 tons gross. 
(iv) Pleasure yachts not engaged in trade. 

(v) Fishing vessels. 
(vi) Ships solely navigating : — 

(a) The Great Lakes of North America and the 
River St. Lawrence as far east as a rhumb-line 
drawn from Cap des Rosiers to West Point Anti- 
costi Island and, on the north side of Anticosti 
Island, the meridian of longitude 63° W. 

(b) The Caspian Sea. 

(c) The Plate, Parana and Uruguay Rivers as far 
east as a rhumb-line drawn between Punta Rosa 
(Cabo San Antonio), Argentina and Punta de 
Este, Uruguay. 

Ships, the service of which is restricted entirely to within 
smooth or partially smooth water limits, do not generally 
require to have freeboards assigned. In such cases refer- 


(4) 


(5) 


ence should be made to any local rules laid down by the 
various Administrations. See Appendix II for such rules 
as have been published at the present time. 


Requests for Assignment of Freeboards 


As freeboard is a condition of class, it has been decided 
that the use of the present form Req. 9 should be dis- 
continued. The question as to whether freeboards are to 
be assigned by the Society is covered in the new Form 
Req. 1. In the case of unclassed ships, application for 
the assignment of freeboards should be made to the 
London Office in writing. 


Data required for the Calculation of Freeboards 
(Reference should also be made to paragraph 29) 


It is the intention that all freeboards will eventually be 
calculated on the Society’s computer and to this end a 
comprehensive programme is now in the course of pre- 
paration. The information needed to prepare the input 
data for the computer is listed in paragraphs (a) to (s) 
below. It should be forwarded whenever verification of 
draught at the design stage is desired or when freeboards 
are required. Particulars for the assignment of freeboards 
should, of course, be checked by actual measurement on 
the ship. Surveyors at Plan Approval ports may, if they 
wish, continue to calculate preliminary freeboards them- 
selves but should refer to the London Office for verifica- 
tion and send a copy of the calculations together with all 
the relevant data for computer input. The use of the 
present form C.11 (Comp.) in this respect will be dis- 
continued in due course. 

(a) The type of ship and freeboards required should be 
stated, e.g. Type “A”, Type “B”, or Type “B” inter- 
mediate between Type “A” and Type “B”, Timber, 
freeboards greater than minimum, all seasons free- 
board, etc. In the case of an unmanned barge it 
should be stated whether it is the intention to take 
advantage of the provisions of Regulation 27(11). 
Length of ship: The total length on the waterline at 
85 per cent of the least moulded depth measured 
from top of keel, and the length from the fore side 
of the stem to the axis of the rudder stock on the 
same waterline, should both be reported (Regula- 
tion 3(1) refers). It should be noted that the free- 
board length (L) differs from the length used in the 
Society’s Rules. 


(c) The breadth (B) as defined under Regulation 3(4). 


The moulded depth amidships as defined under 
Regulation 3(5). 

(e) The least moulded depth measured in the same way 
as the moulded depth amidships. 


(f) The summer moulded draught (d) required by the 
Builders or Owners. If the Builders require minimum 
geometric freeboards, this should be stated. 


(b) 


Thickness of stringer (where a rounded gunwale is 
fitted, the adjacent deck plate is regarded as the 
stringer plate); particular attention should be paid 
to the notes on stringer plates under Regulation 3(6). 


Extent and thickness of exposed sheathing: Refer to 
the notes under Regulation 3(6). 


(h) 


(i) Volume of displacement (V) as defined under 
Regulation 3(7). It should be noted that d, is equal 
to 85 per cent of the /east moulded depth, which 
may not necessarily be at amidships. 


(j) Designated freeboard deck. Regulation 3(9). 


(k) Superstructures which comply with the requirements 
of Regulation 3(10). The particulars forwarded 
should include : — 


(i) Length at side. Where the end bulkhead(s) of a 
superstructure is/are not of the plane type, 
dimensioned sketches should be prepared to 
represent their outline accurately. The fore and 
aft positions of bridges or other detached super- 
structures should be clearly defined. 

(ii) Height—the same care should be taken when 

reporting the heights, particularly when they 

vary along the length of a superstructure. 

(iii) Recesses—their shape and position should be 

accurately reported. 


(iv) Outline of superstructure deck, particularly in 
way of recesses. 


(v) 
(vi) 


Extent of set-in where applicable. 


Position and size of openings in end bulkheads 
and in the superstructure deck, and the means 
of closing provided. 


No attempt should be made to calculate equivalent 
lengths of superstructures, and in the reporting of 
particulars of raised quarter decks and trunks no 
effort should be made to apply the limitations im- 
posed by the Convention ; the superstructures should 
be reported as actually fitted. 


(1) The type of hatch covers proposed to be fitted should 
be stated, e.g. wood or steel covers in conjunction 
with portable beams and tarpaulins, steel pontoon 
covers and tarpaulins, watertight jointed covers made 
of steel or other equivalent materials (Regulations 
15 and 16). 


Sheer ordinates should be given at intervals of one- 
sixth of the freeboard length (L). It should be noted 
that the sheer is measured above a line drawn 
parallel to the keel (or above a line parallel to the 
waterline in the case of ships with a designed rake 
of keel). Sheer ordinates are not to be measured 
above a line passing through the lowest point of 
sheer unless this point coincides with the middle 
of the length (L). 


The height of the top of the freeboard deck stringer 
plate above the top of the keel in line with the for- 
ward terminal should be stated if no forecastle is 
fitted, together with the position of the point of 
origin of the sheer abaft the forward terminal. If 
a forecastle with an equivalent length of at least 
0:07 L is fitted, the height of the top of the forecastle 
deck stringer plate above the top of keel in line with 
the same terminal should be given (Regulation 39). 


(m) 


(n) 


(o) The height of sill of the lowest side scuttle above 
the top of keel, together with its fore and aft position 


relative to amidships. 


(p) Particulars are also required for the calculation of 
fresh water allowance as follows: — 
Full displacement and rate of immersion at the 
summer draught for which the scantlings have been 
approved, or at the draught required by the Builders 
or Owners if it is smaller. The same information 
should be given for two other draughts, one smaller 
and the other greater than the expected summer 
draught to allow for a small variation in the draught 
finally calculated. Similar information should also 
be added for the timber summer draught where 
timber freeboards are required to be assigned. The 
data should preferably be given at moulded draughts, 
but if not, the datum line should be specified. 

In the case of the following types of ships informa- 

tion as listed below is required to investigate the 

ability of the ship to withstand flooding : — 

(i) Type “A” ships over 150 metres (492 feet) in 
length designed to have empty compartments 
when loaded to the summer load waterline 

(Regulation 27(3)). 

Type “A” ships over 225 metres (738 feet) in 

length where the machinery space is to be treated 

as a floodable compartment (Regulation 27(3)). 

Type “B” ships of over 100 metres (328 feet) in 

length with freeboards reduced by not more 

than 60 per cent of the difference between the 

basic freeboards of Type “A” and Type “B” 

ships (Regulation 27(7)). 

Type “B” ships of over 100 metres (328 feet) in 

length with freeboards reduced by up to 100 

per cent of the difference between the basic 

freeboards of Type “A” and Type “B” ships. 

(Regulation 27(9). 

Data required to investigate floodability and damage 
stability : — 
General arrangement 
Capacity plan 
Lines/ Body plan (also frame offsets if available) 
Hydrostatic curves 
Trim and Stability manual 
Sufficient data to define the boundaries of the 
compartments 
A detailed estimate of the value of K.G. cal- 
culated in accordance with the IMCO recom- 
mendation which is reproduced under “Regu- 
lation 27”. 

(r) Flag: This may not be known in the early stages of 
design or construction, and in such cases verification 
of draught is dealt with on the basis of the Society’s 
own interpretations of the Load Line Rules or of 
those interpretations which have been agreed with 
other Classification Societies. However, as there is a 
variety of national interpretations which can affect 
the calculation of freeboard to a lesser or greater 
extent, it is important that the London Office be 
informed of the flag of the ship as soon as it be- 
comes known, and of any subsequent change. It 
must be stressed that changes of flag might not only 
affect the calculation of freeboards, but also the 
application of the conditions of assignment. 


(q) 


(ii) 


(iii) 


(iv) 


(6) 


(7) 


(s) The Builder’s name and yard number of any sister 
ship already built should be given. 

It cannot be over emphasised that the preliminary par- 
ticulars should be forwarded to the London Office at the 
earliest possible stages of design or construction, especi- 
ally in the case of Type “A” ships, and Type “B” ships 
with reduced freeboards where the outcome of the flood- 
ing calculations may have a considerable influence on 
the freeboards finally assigned. 

The final particulars should be forwarded as soon as 
possible before the completion of the ship to facilitate 
the early marking and verification of freeboards on the 
ship, and the issue of full term load line Certificates 
before the ship sails. 


Unclassed ships 


When an assignment of load lines is desired for a ship 
which has never been classed by this or any other major 
Classification Society, application should be made in 
writing. 

If there are no records available in the London Office, 
plans showing the main scantlings and arrangements of 
the actual ship and any proposed alterations, are to be 
submitted for approval and should include midship and 
longitudinal sections, decks and any other plans as may 
be necessary. If plans cannot be obtained or prepared by 
Owners, Surveyors should request the Owners to give 
facilities to take the necessary information from the ship. 
Particulars of the process of manufacture and testing of 
the material of construction should be supplied. In all 
cases the hull should be subjected to the full require- 
ments of a Special Survey as applicable for the classifica- 
tion of ships not built under survey as required by Section 
C.12 of the Society’s Rules. In addition, the condition of 
the ship is to be reported on Rpt. C.11(e) which should 
be forwarded to the London Office together with Rpt. 
C.11, the particulars for the calculation of freeboards as 
listed in paragraph (5) and any relevant plans which are 
available. If a plan of the midship section is not avail- 
able a sketch should be made on the back of Rpt. C.11(e). 


Disclassed ships 


Where a ship has at some time or other been classed by 
the Society, but is now disclassed, and a record of the 
original scantlings and arragements exists in the London 
Office, it will need to be surveyed as an unclassed ship— 
but the scantlings do not require to be reported. If, how- 
ever, the age or condition of the ship is such that it is 
considered desirable by the Surveyors, the thicknesses 
of the structure should be ascertained by drilling, or 
gauging by other approved means, and reported, so that 
any action which may be necessary can be taken before 
a Load Line Certificate is issued. 

A report should be made of any alterations to the struc- 
ture and arrangements, including openings in the decks 
and shell, which may have been carried out since the 
ship was last surveyed by the Society’s Surveyors, and 
which may affect the required standard of strength. The 
survey should be reported on Form Rpt. 8 and for- 
warded, together with a Rpt. C.11 and the particulars 
for the calculation of freeboards as listed in paragraph 
(5), to the London Office. 


(8) Disclassed and Unclassed Wood and Composite Ships 


In the case of wood and composite ships which have 
never been classed by the Society, or which have at some 
time or other been classed but are now disclassed, it will 
be necessary to forward a Rpt. C.11 and the particulars 
for the calculation of freeboards as listed in paragraph 
(5). Particulars of the scantlings and condition of the 
ship are to be reported and any pertinent plans which 
may be available together with any other relevant 
information should be forwarded with the report, but 
instructions as to the extent of the survey should be 
sought from the London Office in each instance. 


(9) Survey Report 


All particulars required to ensure that the Regulations 
have been complied with are to be obtained directly 
from the ship and reported on Rpt. C.11 and those 
required for the computation of freeboards are to be as 
given in paragraph (5). Any additional information and/ 
or sketches which in special cases may be considered 
necessary should be forwarded at the same time. The 
procedure differs for ships flying the United Kingdom 
and Netherlands flags and reference should be made to 
Appendix II under country headings. 


(10) Compliance with Conditions of Assignment 


(Reference should also be made to paragraph 29) 
Assignment letters, including those for transmission to 
the Owners or Builders will be issued to the Surveyors 
as soon as the freeboards have been computed. At the 
same time two copies of the freeboard verification form 
Rpt. C.12 will be forwarded to the Surveyors with the 
letter of assignment and other relevant information 
already inserted. These forms will be accompanied by a 
third copy containing only the information required for 
the marking of the ship, this copy is to be forwarded to 
the Owners or Builders. 

On completion of the survey, when all the conditions of 
assignment have been complied with and the freeboards 
have been marked on the ship’s sides and verified, one 
copy of the Report 12, completed as far as possible and 
duly signed, is to be returned to the London Office as 
soon as practicable; the other copy being retained by 
the Surveyors for record purposes. 

Regulation 1 of the 1966 Load Line Convention requires 
that an Administration is to satisfy itself regarding the 
structural strength of the hull. In this respect particular 
attention should therefore by paid to the declaration 
which is required to be made by Surveyors (see para 
graph (12)). A copy of the information supplied to the 
Master regarding loading, ballasting and stability, as 
required by Regulation 10 of the Convention, should be 
forwarded to the London Office as soon as possible. 


(11) Prompt Dispatch of Reports 


In all cases of ships coming under survey with a view 
to the assignment of freeboards Surveyors should ensure 
that reports containing all the necessary measurements 
and information are sent to the London Office at the 
earliest possible moment, and that the freeboards, when 
assigned, are correctly marked on the ship’s sides at once 
and the verification reported so that full term Load Line 
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Certificates can be issued before the ship sails. For ships 
built under survey, particulars for the calculation of 
freeboard should be forwarded at the earliest oppor- 
tunity and should not be withheld pending the prepara- 
tion of the Rpt. C.11. Similarly, reports and verification 
of marking forms should be forwarded to the London 
Office as soon as they are ready. They should not be 
withheld to await the preparation of the First Entry 
report. The date by which Load Line Certificates are 
required should be clearly indicated. 


(12) Declaration 


In the case of new ships the freeboard is assigned and 
the Load Line Certificate is issued before the First Entry 
report of Classification is received by the Committee. 
This is done on the understanding that all conditions of 
assignment, including compliance in all respects with the 
standard of strength required by the Society’s Rules, are 
fulfilled before the Load Line Certificate is issued to the 
Builders or Owners. The Surveyor should, therefore, be 
completely satisfied that these requirements have been 
carried out before the Certificate is handed over. 
Copies of the approved plans of midship section, general 
arrangement, profile and decks, superstructures and hatch 
cover should be forwarded with the Rpt. C.I1 in 
all cases. All alterations and/or additions to the scant- 
lings which have been made during construction should 
be shown on these plans as well as an indication of all 
openings in strength decks including those reported on 
the Rpt. C.11, together with details of structural com- 
pensation fitted in way of such openings. Reference 
should be made to Amendment No. 8 of Instructions to 
Surveyors Part 2a 1960. These plans, which should in- 
clude a reference to the name of the port of survey and 
number of the Rpt. C.11, will be retained in the London 
Office to await the arrival of the First Entry report unless 
a request for their return is received. 

When the Load Line Certificate for a new ship has been 
issued to the Builders a Declaration signed by the Sur- 
veyor or Surveyors concerned is to be forwarded to the 
London Office which should take the following form 
and should not be written as a letter: — 


DECLARATION 


This ship has been built under Special Survey for the class 


and in conformity with the Society’s Rules and Regulations 
and Secretary's letters. The scantlings and arrangements, in- 
cluding all hatchways, companionways and other significant 
openings in the strength deck, as fitted, are shown and 
amended on the approved plans of Midship Section, Profile 
and Decks, Superstructures and Hatch Covers forwarded with 
the C.11 report, or as subsequently approved and reported. 
The Special Survey has now been completed to my satisfac- 
tion with the exception of : — 


Where freeboards are assigned to an existing ship, under 
survey for first classification or reclassification, a similar 
procedure should be followed. Where the Load Line 
Certificate has to be issued before a report of the Classi- 
fication Survey has been submitted to the Committee, 
the Surveyor is to forward a declaration to the London 
Office when the Load Line Certificate has been issued 
to the Owners. This declaration is similar to that for new 
ships but modified to suit the circumstances as follows: — 


DECLARATION 


This ship has been specially surveyed for classification with 
the Society for the class 


in conformity with the Society’s Rules and Regulations and 
the Secretary’s letters. The scantlings and arrangements, in- 
cluding all hatchways, companionways and other significant 
openings in the strength decks (including all alterations now 
effected) are as shown and amended on the approved plans 
of Midship Section, Profile and Decks, Superstructures and 
Hatch Covers forwarded with the C.11 Report or as subse- 
quently approved and reported. The Special Survey has been 
completed to my satisfaction with the exception of :— 


Surveyor to Lloyd’s Register of Shipping 


It is important that all such declarations should include 
the date of completion of the Special Survey for Classifi- 
cation. 


(13) Record of Draught in the Register Book 


It is the practice to indicate, in assignment letters, the 
draught as calculated on the basis of information sup- 
plied by Surveyors. 

The Builders should be informed of the figure calculated 
at the earliest opportunity to enable them to verify that 
it corresponds to the draught they expect. Any dis- 
crepancy between the calculated draught and the Builder's 
figure should be reported immediately as it may very 
likely reflect an error in the moulded depth reported by 
the Surveyors which will affect the freeboards already 
assigned. This course of action should serve to forestall 
many of the enquiries received from Owners with regard 
to the record of draught in the Register Book. 


(14) Method of Marking 


The deck line, ring, grid lines and lettering should be 
painted in white or yellow on a dark ground or in black 
on a light ground. They should be permanently marked 
on the sides of the ship. Where the sides of the ship are 
of metal the marks may be: — 

(a) cut in 

(b) centre punched 

(c) welded 

(d) a metal profile of the complete disc and grid, 

welded to the sides of the ship. 
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The marks, wherever possible, should be kept clear of 
any “E” quality plating. If this is impracticable the deck 
line should be cut in on a separate plate of suitable size 
of “A” quality material welded to the shell, or marked 
by bead welding on the shell plate itself. In either case 
the “E” quality plating should be preheated and the 
electrodes used should have a low hydrogen content. Sur- 
veyors may, however, use their discretion in adopting 
other methods of marking, taking into account climatic 
conditions and accepted local practices. 

If the ship’s sides are of wood the marks are to be cut 
into the planking to a depth of not less than 3 milli- 
metres. If the ship’s sides are of other materials to which 
the foregoing methods cannot effectively be applied the 
marks are to be permanently affixed to the sides of the 
ship by bonding or some other effective method which 
may be approved. 


(15) Verification of Marking 


When verifying the freeboards of ships having topsides 
of unusual form it should be ascertained that the free- 
boards and also the deckline, where it is placed below 
the level of the freeboard deck, have been set-off verti- 
cally from a line level with the top of the stringer plate 
or wood sheathing and not along the surface of the side 
plating of the ship. 


(16) Load Line Inspections and Surveys 


Article 14 of the International Convention on Load Lines 
1966 specifies the surveys to which a ship, assigned load 
lines under the provisions of the Convention, must be 
subject. 


Periodical Inspections 


All vessels are required to be submitted for a periodical 
inspection within a period commencing three months 
before and ending three months after the annual anniver- 
sary date of the Initial or Periodical Survey quoted on 
the Load Line Certificate. For United Kingdom regis- 
tered ships this period is slightly modified. 

(See under United Kingdom). 


The following procedure is to be adhered to: — 

(a) A notice will be sent to the Owners by the London 
Office about three months before the periodical 
inspection is due. In the case of classed ships the 
due date of the Annual Classification Survey will be 
inserted on the same notice so that Owners may be 
aware of the situation and be in a position to make 
suitable arrangements for both surveys to be carried 
out concurrently. 

(b) The inspection is to be reported on Form Rpt. 
C.11(f). 


(i) Partial Inspection 
When an inspection has been only partially car- 
ried out, a list of items remaining to be dealt 
with and of any recommendations for the post- 
ponement of repairs and renewals until the com- 
pletion of the survey is to be entered on the 
reverse side of the Rpt. C.11(f). When agreeing 
to the postponement of such repairs and renewals 
the Surveyor should be satisfied that they can 
be safely deferred until the date on which the 


inspection will be completed; otherwise he 
should seek further instructions from the London 
Office. 

The Owners should be advised that the inspec- 
tion should be completed within three months 
but in no case later than three months after the 
due date of survey. 

The Load Line Certificate and certified copy 
should not be endorsed in such cases. 

If the Owners know where they are to advance 
or complete the inspection a list of the out- 
standing items should be forwarded to the Sur- 
veyors at the ports concerned. These particulars 
should in any case be recorded on board the 
ship by the issue of an interim certificate (See 
Instructions to Surveyors Part 3a 2-21). 


Complete Inspection or Completion of Partial 
Inspection 


Where a complete inspection is carried out or a 
partial inspection is completed the relevant sec- 
tions on the obverse side of the Rpt. C.11(f) 
should be completed. The Load Line Certificate 
and the certified copy should be endorsed. 

It should be noted that there is only one valid 
certificate. No entry should be made on a certi- 
fied copy of the certificate unless the original 
certificate is produced and endrosed. When an 
inspection for completion is to be effected, par- 
ticulars of the partial inspection should be 
requested from the London Office, if they are 
not already available on board. 


The completion of Rpt. C.I1(f) confirms that the 
Load Line markings have been verified. A freeboard 
verification form (Rpt. C.12) is only required when 
freeboards are originally marked and verified or 
whenever alterations are made to the markings. 


(ii) 


(c) The Rpt. C.11(f) when forwarded to the London 


(d) 


Office should be accompanied by a Rpt. 8 giving 
details of the condition of the freeboard items listed 
on the reverse side of the report and of the repairs 
or renewals carried out. A Rpt. 8 should be for- 
warded whether or not the ship is classed with the 
Society. 

Details of any alterations carried out at the time of 
the inspection or found to have been carried out 
since the last inspection or survey should be reported 
on a Rpt. C.11(Contd.) a copy of which should be 
attached to the Rpt. C.11 on board the ship. The 
original of this Rpt. C.11(Contd.) should be forwarded 
to the London Office. Particular attention should be 
given to the reporting of any additions or modifica- 
tions to openings in strength decks and shell plating, 
and of the steps taken to provide adequate structural 
compensation. Where the alterations are such that 
the position of the Load Lines or the stability of the 
ship seem likely to be affected, particulars should 
immediately be forwarded to the London Office so 
that a new computation may be made. In certain 
circumstances where the alterations are extensive a 
new Rpt. C.11 may be required. In no case should 
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(e) 


(f) 


(g) 


(h) 


(k) 


the existing Rpt. C.11 on board the ship be altered 
or amended. 

The number of visits paid in respect of the periodical 
inspection, their dates and the fee charged, should 
be stated on the report form. 

Scope of the Periodical Inspection 

At each Periodical Inspection the Surveyor is to see 
that : — 

(i) The fittings and appliances for the protection of 
openings, the guard rails, the freeing arrange- 
ments and the means of access to the crew’s 
quarters in the ship are in an efficient condition. 

(ii) No changes have taken place in the hull or 
superstructure of the ship which affect the basis 
on which freebeards were assigned. 

Surveyors should use their discretion when carrying 
out the survey of any hatchway or fitting in its 
vicinity while cargo is being worked at that hatch- 
way. They should ensure that the effectiveness of the 
survey is not in any way impaired thereby. 

Advantage should be taken of any opportunity which 
may arise to hold periodical inspections in dry dock. 


Items to be given attention at each 


Periodical Inspection 


particular 


(i) Exposed hatchways including small hatchways 
on freeboard and superstructure decks including 
raised quarter decks and hatchways within 
superstructures which are not intact nor closed 
by Regulation 12 doors :— 


Hatchway coamings, stays and stiffeners, beams, 
fore and after, covers, tarpaulins, cleats, battens, 
wedges and securing arrangements should be 
seen to be, or put into good and effective condi- 
tion, care being taken to see that all materials 
are sound, all bearing surfaces are fair and that 
the number of tarpaulins, battens, cleats, wedges, 
etc., are as required. 

All the separate parts should be assembled in 
their place for inspection either before or after 
the examination of each individual part. Where 
wood or pontoon covers are fitted, locking bars, 
or approved equivalent means of securing the 
covers, are to be examined in place. 

Where steel weathertight covers are fitted par- 
ticular attention should be paid to the means 
for securing and maintaining weathertightness, 
i.e. gaskets and clamping devices (also required 
by paragraph C.102 of the Society’s Rules). 
Wherever possible a hose test should be carried 
out at this time (see Circular No. 2226). 
Means of closing openings in bulkheads. of 
superstructures, Ist and 2nd tier deckhouses, 
and in the sides of the ship, also tonnage open- 
ings :— 

Means of closing openings in superstructure 
decks and bulkheads of superstructures and Ist 
and 2nd tier deckhouses are to be examined. 
Special attention is to be paid to the efficiency 
of doors which are required to comply with 
Regulation 12 of the Convention and also to 


(ii) 


(iii) 


(iv) 


(v) 


(vi) 


(vii) 


(vill) 


(ix) 


any doors which may be fitted in the sides of 
the ship. 

Any alterations found to have been made to the 
means of closing these openings or to the actual 
openings should be reported. 

Where such alterations result in a superstructure 
becoming “open” (i.e. where superstructures are 
no longer closed as required by Regulation 12 
of the Convention) the necessary action should 
be taken to ensure that hatchways and any other 
Openings within the superstructure comply with 
the requirements of the Load Line Convention. 
Such alterations may result in a change in free- 
board; details should therefore be forwarded to 
the London Office as soon as possible. 


Companionways including deckhouses enclosing 
ladderways :— 

Companionways, whether separate or within 
deckhouses, their doors and fastenings, sills, etc., 
are to be examined. 


Machinery casings, etc. 

Exposed machinery casings on freeboard and 
superstructure decks, including raised quarter 
decks, their doors and fastenings, and sills are to 
be examined as well as fiddley openings and 
skylight covers and fastenings. 

Freeing arrangements 

Freeing ports, shutters and protection bars are 
to be examined. It should be ascertained that 
the shutters (if fitted) hang freely and that they 
will open readily. 

Ventilators and Air Pipes 

The coamings, supports, deck connections and 
closing appliances of all ventilators and air pipes 
on freeboard and superstructure decks are to be 
examined. Where plugs and canvas covers are 
fitted these should be readily accessible, the 
plugs being attached to the coamings by sub- 
stantial chains or similar devices. Where auto- 
matic closing devices are fitted it should be 
ascertained that they are functioning correctly ; 
reference should be made to the last paragraph 
of Regulation 20 in Part VI, in this respect. 
Scuppers and Sanitary Discharge Pipes 

Ali valves in scupper and sanitary discharge 
systems should be examined to ensure that they 
are functioning correctly. The piping should 
also be examined. 

Side Scuttles and Windows 

Side scuttles and deadlights, windows and covers 
are to be examined. Where portable deadlights 
are fitted these should be stowed adjacent to 
their respective scuttles and their number, size 
and condition should be verified. 


Guard rails, Lifelines and Gangways 
The guard rails, lifelines and auxiliary fittings 
and gangways should be examined to ensure 
that the standard originally approved and 
reported on Rpt. C.11 is maintained. 
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(x) Floodability 

Where, in Type “A” ships or in Type “B” ships 
which have been assigned reduced freeboards, 
it was necessary to fit sills or coamings higher 
than normally required by the Regulations, to 
prohibit the use of opening type side scuttles or 
the fitting of openings in certain parts of decks 
or bulkheads, or if any other steps were taken 
to prevent progressive flooding, it should be 
ascertained that such measures are as recorded 
on the Rpt. C.11. 


(xi) Ships with Timber Load Lines 
All permanent fittings required by Regulation 
44 of the 1966 Load Line Convention for the 
assignment of Timber Load Lines are to be 
examined to ensure that they are in good condi- 
tion. 

(xii) Load Line Marks 
The positions and lettering of the Load Line 
marks are to be checked at each Periodical 
Inspection, and if necessary the marks are to 
be recut and repainted. 

(xiii) Loading and Stability Information 


It should be verified that the Master is in 
possession of loading and stability information 
approved either by the National Administration 
or a Classification Society. 

The Load Line Certificate should not be en- 
dorsed in cases where this information cannot 
be produced. The London Office should be 
advised immediately of the circumstances. 


(17) Withdrawal and Cancellation of Certificates 


If at any time it is found that deterioration of the struc- 
ture of a ship has taken place or unauthorised structural 
or other alterations have been made which may affect 
the strength of the ship, its stability, or the computation 
of the freeboard, a report is to be forwarded to the Com- 
mittee for consideration as to whether the certificate 
should be withdrawn and a new certificate issued. If it 
is found that the fittings and appliances required by the 
Load Line Convention are not in good condition and 
there is some difficulty in ensuring that the necessary 
repairs are carried out, a report is to be made at once 
so that the National Authority concerned may give con- 
sideration to the cancellation of the certificate. (See 
Article 19(3) of the Convention.) 


(18) Periodical Surveys 


Periodical Surveys are to be held when the period of 
validity of the Load Line Certificate has expired or is 
about to expire and a new certificate is required. The 
interval between Periodical Surveys is specified by the 
National Administration concerned but should not ex- 
ceed five years. Such surveys should not be less effective 
than the original survey for the assignment of freeboards. 
Classed Ships 

A Load Line Periodical Survey should be held whenever 
a Special Survey for classification is carried out; this 
will ensure that the Load Line Certificate will remain 


valid for the full four-yearly interval between Special 
Surveys and any period of grace which may be allowed. 
The procedure to be adopted at Load Line Periodical 
Surveys is as follows: — 


(a) The conditions of assignment should be verified with 
the particulars given on the copy of the original 
Rpt. C.11 and any Rpt. C.11(Contd.) which should 
be available on board the ship. 

Any alterations or discrepancies therefrom should 
be reported on a form Rpt. C.11(Contd.) and a copy 
placed on board. (See also paragraph (16)(d).) 

The survey should be reported on a Rpt. C.11(f) 
accompanied by a Rpt. 8 giving details of the survey, 
repairs and renewals. 

(b) Where both a Load Line Periodical Survey and 
Special Survey for classification are being carried 
out at the same time and it is evident that they will 
be completed before the ship sails, the appropriate 
section of Rpt. C.11(f) should be completed and 
forwarded to the London Office. The wording of 
the form should be amended, if necessary, to indi- 
cate that both surveys will be completed. The date 
being recommended for the Special Survey should 
be stated as it will determine the extent of the new 
Load Line Certificate and also the date on which 
the Load Line Periodical Inspection becomes due. 
From this it will be seen that when possible the 
“last date” shown on the C.11(f) should fall in the 
month being recommended for Special Survey. The 
new Load Line Certificate will be sent for issue when 
the surveys are completed. 

(c) Where the above procedure cannot be adopted and 
new certificates will not be available before the ship 
sails two courses of action are possible: — 


(i) If the existing certificate does not require re- 
newal for some considerable period of time, 
and if a periodical inspection is almost due, it 
should be endorsed accordingly and left on 
board. 

(ii) If the existing certificate has expired or will 
expire within a short time, instructions should be 
sought from the London Office regarding the 
possible extension of the certificate which can 
in no case be for more than five months after 
the date of expiry shown thereon. 

In either case the Rpt. C.11(f) and Rept. 8 should 

be forwarded as soon as possible after the com- 

pletion of the surveys in order that a new full term 

Load Line Certificate be prepared and issued. 

(d) In all cases when a ship comes under survey the 
Load Line Certificate should be examined with a 
view to ascertaining whether a Periodical Inspection 
or Survey is due, and if so, arrangements should be 
made where possible to hold the appropriate survey. 

(e) In the case of ships maintaining class on a Continu- 
ous Survey basis, difficulties will be encountered in 
co-ordinating the dates of the Annual Classification 
Surveys with those of the Periodical Load Line 
Inspections, unless the Periodical Load Line Survey 
(Renewal) is held within a period of three months 
either side of the date of the Special Survey for 


Classification. The maximum period of validity for 
the issue of a Load Line Certificate is five years from 
the date of the Periodical Load Line Survey. There- 
fore, to obviate the position whereby the Load Line 
Certificate could expire before the due date of 
Special Survey, it is essential that the date of issue 
of the Load Line Certificate be as near as possible 
to the date of the Special Survey for Classification. 
Surveyors dealing with Hull Surveys on a Continuous 
Survey basis should be guided accordingly. 
Unclassed Ships 
A Load Line Periodical Survey is to be carried out and 
in addition the ship is to be placed in dry dock and 
subjected to an examination equivalent to a Special 
Survey as for a classed ship and appropriate to its age. 


(19) Expired Load Line Certificates 


When a new Load Line Certificate and certified copy are 
issued to a ship the old certificate and copy should be 
delivered up for cancellation so that there is no question 
of confusion arising between the new document and the 
old. Such certificates which have not expired should be 
returned to the London Office. Expired certificates, how- 
ever, need not be returned; these may be destroyed 
locally but a note should be added to the Rpt. C.11(f) 
indicating the action taken. 


(20) Application for a New Certificate 


(a) On change of flag: — 
Attention is drawn to Art. 19(5) of the Convention 
whereby a certificate issued to a ship by an Adminis- 
tration ceases to be valid upon the transfer of the 
ship to the flag of another State. When an applica- 
tion is received for a new certificate consequent upon 
a change of flag, the markings on the ship’s sides 
should be verified and a freeboard verification form 
Rpt. C.12 forwarded to the London Office immedi- 
ately, so that new certificates can be issued without 
delay. When completing Rpt. C.12 all available in- 
formation should be included, i.e. new flag, port of 
registry, signal letters, official number and full title 
and address of Owners. 
(b) On change of name: — 

Where only a change of name is involved the Sur- 
veyor may alter the name on the certificate and copy 
and advise the London Office accordingly. New 
certificates will be issued only if specially requested 
by the Owners. Freeboards need not be verified 
when only the name is changed. 


(21) Marks to be Examined at Surveys 


At all Special Surveys for Classification, Load Line 
Periodical Inspections and Surveys, the Load Line marks 
should be carefully examined and any alteration in the 
positions of the lines, change in the letters, or failure to 
comply with the Regulations should be promptly reported. 
This also applies to ships which are classed with the 
Society but have freeboards assigned by another 
Authority. 


(22) Record of Draught in the Register Book 


Where the letters LR appear on the sides of a ship or 
where a Load Line Certificate issued by the Society is 
found on board a ship, and there is no record of draught 


in the Register Book, the fact should be promptly 
reported so that the necessary action can be taken. 


Freeboards assigned by other Authorities 


Surveyors should report to the London Office any case 
which comes to their notice where freeboards which had 
previously been assigned by the Society have since been 
assigned by another Authority. Where the freeboards 
of a new or existing ship being classed with the Society 
have been assigned by another Authority a freeboard 
verification form Rpt. C.12, together with a Rpt. C.11 
giving particulars of the “conditions of assignment” 
should be forwarded to the London Office in every case. 


(24) Load Line Marks on ships fitted with Belting 


On ships fitted with belting or similar obstructions in 
way of the Load Line marks some suitable arrangements 
should be made to ensure that the lines are permanently 
marked and visible at all times. 


(25) Sliding Hatch Webs in association with Recessed Hatch- 


way Coamings 

Particular attention should be paid to the arrangement 
for ensuring that such webs can be secured in their 
correct position. 


(26) Side Scuttles 


Side scuttles which comply with standards acceptable to 
the particular National Administration concerned may 
be considered as complying with the 1966 Load Line 
Convention. 


(27) Refuse Chutes 


Refuse chutes are to be provided with efficient means of 
preventing the ingress of water into the ship. The 
approval of such means is generally on the same basis 
as applied to sanitary discharges. In all cases, however, 
plans should be submitted for approval. 


(27) Ships of Special Types or Classed for Restricted Service 


Special types of ships such as dredgers, hopper barges, 
buoy lifters and those for river and estuary service, do 
not require to be issued with Load Line Certificates so 
long as they do not ply outside limits of smooth or 
partially smooth water areas. So far as the British Isles 
are concerned these limits are to be found in the Instruc- 
tions for the Survey of Passenger Ships issued in 1956 
by the then Ministry of Transport and Civil Aviation. 

It is sometimes necessary for such ships to proceed for 
small distances beyond the limits of smooth or partially 
smooth water areas. The Society as an Assigning 
Authority would be able to issue a Load Line Certificate 
in such cases, only provided that the requirements of the 
Convention are fully complied with. It is likely, unless 
radical changes are made in their normal design, that 
some of these specialised vessels will not comply fully 
with the Convention with particular reference to the bow 
height requirement. Whenever such cases occur the Sur- 
veyors should advise the Owners to make application 
direct to the Administration concerned with a view to 
the issue by them of a Load Line Exemption Certificate 
or to allow some relaxation of the Convention require- 
ments. 
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The same procedure would apply whenever a certificate 
is required for the transfer of ships of these types from 
One operational area to another involving an open sea 
crossing. The entire control of loading, preparation and 
assignment of freeboard for the voyage to the service 
area is generally left to the Administration concerned. 
Other ships such as coasters, classed for a service which 
although restricted involves regular operation in open 
waters, are expected to comply fully with the require- 
ments of the Convention and would thereby be entitled 
to the issue of a Load Line Certificate corresponding to 
the class limits. 

Applications for the issue of Load Line Certificates to 
enable a ship to proceed from one operational area to 
another should be referred to the London Office for 
consideration, as these cases involve both Classification 
and Load Line Convention requirements. 

Mention must also be made of the special case of the 
sand dredgers which, by reason of their trade, operate 
in open waters without closing appliances over the sand 
hold. So far as U.K. requirements are concerned Load 
Line Certificates cannot be issued to ships of this type 
until the Board of Trade has granted dispensation under 
the terms of Section 78 of the 1906 Merchant Shipping 
Act for the omission of hatchway closing appliances, 
and after satisfactory loading and stability tests have 
been carried out by the Board’s Surveyors. It is essential 
that application for such dispensation be made direct to 
the Board at an early stage during construction. A special 
endorsement which defines the specific gravity of the 
saturated sand or aggregate to be loaded is to be inserted 
in the Load Line Certificate. This endorsement serves 
both as a warning and as a guide to the Owner for the 
safe operation of his ship and has been insisted upon by 
the Board of Trade as a sequel to the loss of some ships 
of this type. 

Loading trials are performed under the supervision of 
Board of Trade Surveyors to ensure that overloading will 
not take place. The height of spillways determined at 
these trials is to be recorded on Rpt. C.11. 


(29) Approval of Conditions of Assignment 


The speed with which ships are built nowadays has the 
effect of shortening the time available for the preparation 
of reports and reducing to a bare minimum the period 
between their completion and the completion of the ship. 
Any requests for alterations made after perusal of 
reports are therefore bound to be irritating and some- 
times embarrassing to all parties concerned, occurring as 
they must at a most inconvenient phase of construction. 
It is strongly recommended that Builders be encouraged, 
at an early stage of design, to prepare a plan showing 
proposals for most of the factors affecting conditions of 
assignment, particularly arrangements of companionways, 
sanitary discharges including sewage systems, means for 
protection of crew, hatchways and sidescuttles. Such a 
procedure would permit early warning of particular 
national requirements which might not otherwise be 
revealed until a late stage in construction. The prepara- 
tion and approval of such a plan would provide guide 
lines and go a long way to eliminate the need for un- 
palatable corrective measures at a critical time. 


Such a plan could be finally brought up to date as an 
“As Built” plan which could be used as a complement 


to the Rpt. C.11 and reduce the extent of descriptive 
matter normally required in this Report. 


APPENDIX II 


NATIONAL INTERPRETATIONS OF ARTICLES AND 
REGULATIONS 
PROCEDURES TO BE FOLLOWED AT 
LOAD LINE SURVEYS 
General 


The interpretations and procedures already outlined in Part 
V and Appendix I are those which are generally applicable 
to all ships but certain National Administrations have inter- 
preted some of the Regulations in different ways or have laid 
down procedures which are to be applied to ships flying their 
respective flags. 

These interpretations and procedures are summarised in 
this Appendix under country headings in alphabetical order. 
No attempt has been made to give all of this information in 
detail where it can be found in regulations published by the 
National Administration, with the exception, however, of 
means for protection of the crew which have been repro- 
duced in full. 

Awareness of such differences is, however, necessary so 
that if the need arises further information may be sought 
from the London Office or from the main office in the appro- 
priate country. 

Procedures of an administrative nature which concern only 
the London Office have been omitted. 


Marks and Lettering 


Table 11 at the end of this Appendix shows the ships’ side 
marks and grid lettering to be used for ships of different 
flags. The lettering shown therein is applicable where the 
Society is dealing with the issue of Certificates but a few 
other cases have also been included for information only. 


Certificates 


Special Load Line Certificate forms have been prepared, 
or are in course of preparation, for the following countries: 
Australia, Belgium, Cuba, Czechoslovakia, Finland, France, 
Greece, Hong Kong, India, Ireland, Jugoslavia, Liberia, 
Malagasy Republic, Morocco, New Zealand, Norway, 
Panama, Pakistan, Poland, South Africa, Spain, Switzerland, 
United Kingdom and the United States of America. 

In all cases of assignment by the Society, certificates are 
prepared in the London Office and are issued direct except 
where otherwise indicated under country headings. 


Periodical Inspections 

Although the Society gives advance notification of the due 
date of Periodical Inspections for all ships, it remains the 
Owners’ responsibility to ensure that these surveys are carried 
out at the proper time, or suffer the consequences arising 
from the possible detention of a ship through non-compliance 
with the Regulations. 
Stability 

The issue of Load Line Certificates is “subject” to the 
stability of the ship being approved. It will be found in many 
cases that this approval lags behind the time of completion, 
but unless otherwise indicated under the particular country 
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heading, the issue of full term certificates will not normally 
be delayed on this account. 

It must be borne in mind, however, that the subsequent 
discovery of a lack of adequate stability will prejudice the 
validity of the said certificate. 

AUSTRALIA 

Dimensions used in reports are to be in British units. Free- 
boards are assigned in feet and inches but the equivalents in 
millimetres are also indicated on the Load Line Certificate. 

Certificates prepared in the London Office after an initial 
Load Line Survey are sent to the Sydney Office whence they 
are released to Builders or Owners only when notification has 
been received from the Authorities that they are satisfied with 
the stability of the ship. Builders and Owners should be en- 
couraged, therefore, to ensure that the stability information 
is sent to the Administration at the earliest possible date. 

The Navigation (Load Line) Regulations, which have been 
issued by the Australian Government and referred to as 
Statutory Rules 1968 No. 126, differ from the text of the 
Convention in some respects. 


BELGIUM 

All Certificates are issued through the Antwerp Office after 
being endorsed by the Authorities. In view of this procedure 
the Rpt. C.11(f) is to be forwarded to the London Office as 
early as possible whenever a Periodical Survey is held, in 
order not to delay the renewal of the Certificate. The same 
considerations apply whenever alterations to freeboards occur 
which necessitate the issue of new Certificates. 

The approval of stability is dealt with by the Administra- 
tion. 

The Society is now authorised to carry out Periodical 
Inspections on Belgian ships. 


CANADA 

As the Government of Canada has not so far acceded 
to the Convention, the present procedure as laid down in 
Instructions to Surveyors Part 4, 1956, for the issue of cer- 
tificates and dealing with surveys remains applicable. 

Freeboards calculated in accordance with the new Conven- 
tion will be rounded up to the nearest quarter inch, but 
expressed in inches and decimals, i.e. 45°75 inches. 

The approval of stability is dealt with by the Administra- 
tion. 

Refer also to notes under Regulation 39, in Part VI. 


DENMARK 

The Society is authorised to carry out Initial and Periodical 
Surveys and to issue provisional certificates on their com- 
pletion, for all existing and new ships. This applies whether 
the surveys take place in or outside Denmark. These 
Certificates are to be endorsed by the Administration (Direk- 
torat for Statens Skibstilsyn) when the surveys are held in 
Denmark, or by the local Danish Consul when they are held 
outside the country. 

Full term Certificates will be issued by the Authorities 
themselves when they are satisfied that there are no outstand- 


ing conditions of assignment and when they have approved 
the stability of the ship. 

The Society is now authorised to carry out Periodical 
Inspections, but it should be noted that Surveyors are not 
allowed to endorse the Load Line Certificate on completion. 
The Surveyor should transmit a copy of Rpt. C.11(f) to the 
local Consul and request him to endorse the Certificate on 
receipt of this Report. 

The procedure for the assignment of freeboards is as laid 
down in Appendix I, but an additional set of plans should 
be forwarded with the reports, for eventual transmission to 
the Administration. 

Copies of reports of periodical inspections (Rpt. C.11(f)) 
and any other appropriate report should be sent to the 
Copenhagen Office, the originals being forwarded to the 
London Office. 

An Official Danish Load Line Certificate should not be 
withdrawn from a ship by an Officer of the Society, under 
any circumstances. 


Definition of a “New Ship” 

Apart from the definition of a ‘new ship” given in the 
Convention, the Danish Merchant Shipping Order 1965 (cor- 
rected December, 1967) makes the proviso that a ship bought 
from abroad is to be treated as a “new ship”. 

Protection of Crew (Regulations 25(4), 26(2), 27(8) & (9)) 

As a general rule, every ship is to be provided with gang- 
way, guard wires or other satisfactory means to safeguard 
the crew on their way to and from accommodation spaces. 

Every ship, which under the order of the Sth July, 1968, 
of the Ministry of Commerce about Load Lines for Ships is 
to be considered as a new ship, is to comply with the pro- 
visions which follow. As regards existing ships to which 
reduced freeboards are assigned under the International Con- 
vention on Load Lines 1966, the Directorate will consider in 
each individual case what relaxation, if any, may be allowed. 


Type “A” Ships 
I Access between poop and midship bridge (or bridge 

deckhouse) shall comply with either of the following 

alternatives : — 

(1) A permanent and efficiently constructed gangway at 
the level of the superstructure decks. The gangway 
is to have a non-slip platform and have a width of 
1 metre. Direct access is to be provided from the 
gangway to the superstructure decks at each terminal 
point. 

The gangway is to be fitted with stanchions with 

guard wires or rails. The distance between stanchions 

is to be not more than 1,5 metres where wires are 
used and not more than 3 metres where rails are 
used. The height of the stanchions is to be at least 

1 metre and the distance from the platform to the 

lowest rail or wire is not to exceed 230 millimetres. 

The distance between the other rails or wires must 

not exceed 380 millimetres. 

An underdeck passage complying with the following 

provisions : — 

(a) The walls of the passage are to be oil and gas 
tight and where the passage is adjacent to cargo 
oil tanks, cofferdams are to be arranged between 
the passage and such tanks. 
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(b) The passage is to be well lighted and fitted with 

a satisfactory ventilation system. 

(c) The passage, which may contain permanent 
piping systems and flash proof electrical installa- 
tions, must otherwise serve only the purpose of 
providing access for the crew between the points 
which it connects. 
The passage is to be situated immediately below 
the freeboard deck. 
Means of exit from the passage to the freeboard 
deck are to be so arranged as to coincide as 
closely as practicable with the working areas to 
be used by the crew and they must not be more 
than 90 metres apart. They are to be fitted with 
efficient means of closure operable from either 
side. 
In the case of a ship with working areas forward to which 
access is necessary at sea in any weather conditions, 
access shall be provided between poop or midship bridge 
(or bridge deckhouse), as the case may be, and the for- 
ward part of the ship by either: — 
(1) A gangway complying with the provisions of I(1), or 
(2) an underdeck passage complying with the provisions 
of 1(2), or 
(3) a walkway along the deck complying with the follow- 
ing requirements: — 

(a) The walkway is not to be less than | metre in 
width and have a slip-proof surface. It is to be 
fitted at the centre line of the ship or as near 
thereto as possible. 

It is to be fitted at each side, throughout its 
length, with guard rails or wires as required in 
I(1), except that the distance apart between 
stanchions need not be less than 3 metres. 
(c) If the length of the exposed deck exceeds 70 
metres the walkway is to be provided at suitable 
intervals with shelters of substantial construc- 
tion. 
The walkway is to be carried over pipes or other 
permanent fittings, and be provided at such 
places with suitable steps, ladders or the like 
with rails or wires as mentioned above. 
(4) Other alternative arrangements offering equally safe 
access. 
Type “B” Ships 
If the freeboard of this type of ship has been reduced by 
100 per cent of the difference between Type “B” and 
Type “A” freeboards (B-100 freeboard), the requirements 
of I and II are to be complied with, except that the walk- 
way referred to in II(3) is to be fitted on the starboard 
as well as on the port side of the hatches. 
If the freeboard has been reduced by not more than 60 
per cent of the difference between A and B freeboards 
(B-60 freeboard) the following requirements are to 
apply: — 
Access between poop and midship bridge (or bridge deck- 
house) where the greatest height from the deck to the 
upper surface of the hatchway covers is less than 600 milli- 
metres, is to be by means of a permanent and efficiently 
constructed gangway connecting these superstructures. 
The gangway is to be situated at the centre line of the 
ship or as near thereto as possible at a sufficient height 


(d) 


(e) 


(b) 


(d) 


to clear any obstacles above the hatches and, as far as 
possible, at the same height throughout its length. The 
gangway is to be at least | metre in width, have a slip- 
proof surface and be fitted at each side throughout its 
length with guard rails or wires in accordance with the 
provisions of I(1), except that the distance between stan- 
chions need not be less than 3 metres. If the length of 
the gangway exceeds 7 metres, it is to be provided with 
shelters in accordance with II(3)(c). 


IV Access between poop and midships bridge (or bridge 
deckhouse) where the greatest height from the deck to 
the upper surface of the hatchway covers is more than 
600 millimetres, is to be by means of : — 


(1) A gangway in accordance with the provisions of III, 
or 


(2) Two walkways along the deck connecting the above 
mentioned superstructures and complying with the 
following requirements : — 


(a) The walkways are to be not less than | metre in 
width and have a slip-proof surface. They shall 
be placed at deck level, one on the starboard 
side and one on the port side of the ship. 

(b) Each walkway is to be provided, to the neces- 
sary extent, with guard rails or wires in accord- 
ance with the requirements contained in I(1), 
except that the distance between stanchions need 
not be less than 3 metres. 


V_ In the case of a ship, with working areas forward to 
which access is necessary at sea, in any weather condi- 
tions, access is to be provided between poop or midship 
bridge (or bridge deckhouse), as the case may be, and 
the forward part of the ship either: — 


(1) as referred to in II(1), (2) or (3), or 

(2) as referred to in III, or 

(3) as referred to in ([V)(1) or (2) whichever is applic- 
able to the ship, or 


(4) other alternative arrangements offering equally safe 
access. 


FINLAND 


The Society is authorised to issue Load Line Certificates to 
Finnish ships but a copy of this certificate is to be forwarded 
to the Administration (Finnish Board of Navigation) who then 
also issue their own certificate in the national language. 

When a Periodical Survey is held, the Surveyor should 
endorse the Certificate already issued by the Society and leave 
it on board. The national Finnish Certificate should also be 
left on board and should not be endorsed. 

The approval of stability is dealt with by the Administra- 
tion unless otherwise requested, but the issue of a Certificate 
by the Society will not be delayed pending this approval. 

The Society is now authorised to carry out Periodical 
Inspections on Finnish ships. 

The Administration applies a special procedure whereby 
OSD/CSD ships may carry a Load Line Certificate for each 
condition, each conversion being recorded in a special log 
book. Details of this procedure are not included here as it is 
under review. 


GREECE 


Grid Lettering 

Up to the present time, the grid lettering used to identify 
the various load lines has been in Greek characters. The 
Authorities have, however, decided that in the future the 
lettering is to be the same as shown in the English text of the 
Convention. The new lettering will apply to new ships and in 
cases where there is a change in the freeboards of an existing 
ship which necessitates fresh marks. Otherwise, existing Greek 
characters need not be altered unless specifically requested by 
Owners. 


Protection of Crew (Regulations 25(4), 26(2), 27(8) & (9)) 


The Administration (Inspectorate of Merchant Shipping) 
has adopted the United Kingdom’s interpretation of these 
Regulations. 

Stability 

The Administration requires the Assigning Authority to 
approve the stability of each particular ship on its behalf. 

The Authorities specify, with reference to Regulation 10 of 
the 1966 Load Line Convention and Regulation 19, Chapter 
Il of the SOLAS 1960, that stability data must be supplied to 
ships registered in Greece. Whenever it is found upon renewal 
of a SAFCON or Load Line Certificate, that the data is not 
available, the Owners are to be advised to comply with the 
requirements at the earliest opportunity, a reasonable time 
being given for the preparation of the documents. The delay, 
however, is not to exceed 12 months for ships which already 
have hydrostatic curves and six months after the next dry- 
docking for vessels which have not been subjected to an 
inclining experiment. The stability data is to be witnessed and 
approved by the Classification Society issuing the relevant 
certificate. 


HONG KONG 


Stability is approved by the Administration (Marine Depart- 
ment) but the issue of Load Line Certificates by the Society 
is not dependent upon the notification of its approval. 


ISRAEL 


Cargo Ports and Similar Openings (Regulation 21(2)) 
The Authorities will not allow the submersion of side open- 

ings and their ruling is as follows: — 
“The lower edge of cargo ports and other similar open- 
ings in the sides of ships shall not be below a line drawn 
parallel to the freeboard deck at side, having at its lowest 
point the upper edge of the uppermost load line (tropi- 
cal).” 


Scuppers, Inlets and Discharges (Regulation 22) 


The Convention stipulates in paragraph (1) of the Regula- 
tion that where the vertical distance from the summer load 
waterline to the inboard end of the discharge pipe exceeds 
0°02 L a single automatic non-return valve without positive 
means of closing may be accepted, subject to the approval of 
the Administration. 

The Authorities will not allow this alternative to be applied 
to new ships or to existing ships which are deriving an increase 
in draught through the application of the new Convention. 


Stability (Regulation 10) 

The approval of stability is to be dealt with by the Admini- 
stration, but the issue of Load Line Certificates is not depen- 
dent upon the notification of its approval. 


LIBERIA 


Four copies of Short Term Load Line Certificates should 
be sent to the New York Office for transmission to the 
Administration, whenever such a certificate is issued. 

Copies of Reports C.11(f) should be sent to both the New 
York and London Offices. 

Stability 
The Administration requires the Assigning Authority to 

approve the stability of each particular ship as specified in 

the following extract of Marine Notice number MN6/69 

dated 7th August, 1969:— 

“1. Under the provisions of Regulation 10, Chapter II, of the 

subject Convention, the Master of every new ship (a ship 

the keel of which was laid or was at a similar stage of 
construction on or after 22nd July, 1968) ‘shall be pro- 
vided with sufficient information, in an approved form 
to enable him to arrange for the loading and ballasting 
of his ship in such a way as to avoid the creation of any 
unacceptable stresses in the ship’s structure. Further, the 

Master of every new ship which is not already provided 

with stability information under Regulation 19, Chapter 

Il, SOLAS-1960, ‘shall be supplied with sufficient in- 

formation in an approved form to give him guidance as 

to the stability of the ship under varying conditions of 
service, and a copy shall be furnished to the Administra- 
tion’. 

For the purpose of complying with Regulation 10, the 

term ‘in an approved’ form shall mean approved by the 

Classification Society with which the ship is classed, such 

Society being one of the five authorised to act on behalf 

of the Government of Liberia pursuant to the provisions 

of Maritime Regulation 2.58, i.e. American Bureau of 

Shipping, Bureau Veritas, Det Norske Veritas, German- 

ischer Lloyds and Lloyd’s Register of Shipping. 

. Where a copy of the stability information is required to 
be ‘furnished to the Administration’ under Regulation 
10, the filing of such information with the Classification 
Society with which the ship is classed (see paragraph 2 
above) shall be deemed to be compliance with that pro- 
vision of Regulation 10. 


i) 


Issued by Authority of the 
Commission of Maritime Affairs.” 


NETHERLANDS AND NETHERLANDS ANTILLES 


Record of Conditions of Assignment 


The Netherlands Administration form 7A is used instead 
of the Society’s form Rpt. C.11. Supplies of these forms are 
obtainable from the Rotterdam Office. 


Periodical Inspections 
These may be dealt with at ports inside and outside the 
Netherlands, and the following procedure should be followed: 
(1) The Master, the Owner, or his Agents may at a suitable 
opportunity within the period mentioned in Article 
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14(1)(c) of the Load Line Convention 1966, approach the 

local Surveyor with a request to carry out a Load Line 

Periodical Inspection. 
(2) On completion of this survey, the Surveyor should com- 
plete the upper part of form SA, when the survey is 
carried out in a home port or form 5B at any other port 
and return the form to the Master, or the Owners or his 
Agents. 
(3) When the survey is carried out in a Netherlands or 
Netherlands Antilles port, the Master, the Owner or his 
Agents will hand over the completed form 5A to the 
District Inspector of the Netherlands Shipping Inspector- 
ate. The Load Line Certificate will then be endorsed by 
the Inspector and form SA withdrawn from the ship. 


(4) When the survey is carried out in a port outside the 
Netherlands or the Netherlands Antilles, the Master, the 
Owner or his Agents will hand over the completed form 
5B together with the Load Line Certificate and certified 
copy to the Consul or the Consul General of the Nether- 
lands at the port of survey, who is authorised by the 
Inspector General to endorse the Load Line Certificate 
and who will withdraw the form 5B. 


Any form 5A or 5B which has been withdrawn will be 
forwarded to the Inspector General at the Hague, who 
will later inform the Society as to where and when the 
Load Line Certificate was endorsed. 


5) 


(6) These inspections are also to be reported to the London 


Office on Rpt. C.11(f) and Rpt. 8 or Rpt. 8 (Contd.). 


Periodical Surveys 


Reports of Load Line Periodical Surveys should be for- 
warded to the Rotterdam Office who will make the necessary 
arrangements with the Netherlands Authorities for the issue, 
where necessary, of new certificates. Such inspections are also 
to be reported to the London Office on Rpt. C.11(f) and 
Rpt. 8 or Rpt. 8 (Contd.). 

Existing certificates should be left on the ship pending 
instructions from the Rotterdam Office. 


Extension of a Load Line Certificate 


Any request for the extension of a Load Line Certificate 
should be referred to the Rotterdam Office. 


Short Term Load Line Certificates 

These are nov to be issued to ships registered in the Nether- 
lands or Netherlands Antilles unless the prior approval of the 
Netherlands Shipping Inspectorate has been obtained. 

Where the issue of such a certificate is required, reference 
should be made to the Rotterdam Office before any action is 
taken. 

Note: All the preceding items are dealt with in Circular No. 
2242. 
Load _ Line 
Authorities. 


Certificates are issued by the Dutch 


REGULATIONS 


Deck Line (Regulation 4) 

Where the deckline is placed below the intersection of the 
upper surface of the freeboard deck and the outer surface of 
the shell, the distance of the top of the deck line below this 
point should be expressed in full centimetres. 


Information to be supplied to the Master (Regulation 10(1)) 


Requirements have been laid down regarding loading and 
ballasting information to be supplied to the Master of a ship. 
For ships building outside the Netherlands, application should 
be made to the Rotterdam Office for details of these require- 
ments. 


Information to be supplied to the Master (Regulation 10(2)) 


The Netherlands Shipping Inspectorate have formulated re- 
quirements for stability information which must be approved 
by them and copies of which must be placed on board the 
ship. These requirements, based on the IMCO recommenda- 
tions, are applicable to ships of less than 100 metres in length 
but do not apply to passenger ships or to fishing vessels. 

Application should be made to the Rotterdam Office for 
full details of these requirements in the case of ships building 
outside the Netherlands. 

Similar information is required for ships of 100 metres in 
length and over, but no standards of stability are laid down 
for these ships. 


Weathertight Doors (Regulation 12) 


The thickness of doors will depend on their dimensions and 
construction, and the strength of the bulkheads in which they 
are fitted, but it should not be less than 6 millimetres. Doors, 
frames and fittings should comply with National Standards 
NEN 2586 to 2590 inclusive. 


Position of Hatchways (Regulation 13) 


Hatchways fitted on large deckhouses with a width of more 
than 60 per cent of the ship’s breadth or on a deckhouse 
which forms an extension to a superstructure are considered 
as being in Position 1 when they are within a quarter of the 
ship’s length from the forward perpendicular and in Position 
2 when fitted elsewhere. 


Hatchways closed by Portable Covers (Regulation 15) 


There are special requirements for hatchways and closing 
arrangements on ships having lengths of less than 100 metres, 
the keels of which were laid on or after the 21st July, 1968. 

In the case of vessels building outside the Netherlands, 
information regarding these requirements should be obtained 
from the Rotterdam Office. Briefly, however, these require- 
ments pay particular attention to portable beams and covers 
and stipulate that hatch beams should have a curved upper 
surface with a minimum height of segment. The requirements 
are summarised diagrammatically in Fig. 48. 


Miscellaneous Openings (Regulation 18(1)) 


Access hatchways fitted in Position | must be provided with 
a coaming height of 600 millimetres and in Position 2 with a 
coaming height of 450 millimetres, such hatchways being 
provided with watertight steel covers. 


Miscellaneous Openings (Regulation 18(2) 


Weathertight doors in Position 1 must be provided with 
six toggles, but for doors in Position 2, the number of toggles 
may be reduced to four. 

On small ships (small tugs, pilot vessels, etc.) not more than 
four toggles need be fitted to secure doors in Position 1, 
provided these doors are of ordinary dimensions. 
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Miscellaneous Openings (Regulation 18(3)) 


Weathertight doors in the end bulkheads of a superstructure 
in the bulkheads of a deckhouse that forms an extension of 
the superstructure, or in the bulkheads of a deckhouse with 
a breadth greater than 60 per cent of the ship’s breadth, may 
be provided with a sill of less than 380 millimetres in height 
provided the doors are not used at sea, and 


(a) the number of these doors is limited to the minimum 
(b) the doors can only be opened from inside 


(c) locks are fitted to doors that must be kept closed at 
sea. 


Ventilators (Regulation 19) 


Ventilators fitted on large deckhouses with a width of more 
than 60 per cent of the ship’s breadth or on a deckhouse 
which forms an extension to a superstructure, are considered 
to be in Position | when they are within a quarter of the ships 
length of the forward perpendicular and in Position 2 when 
they are fitted elsewhere. 


Air Pipes (Regulation 20) 


Air pipes which are fitted on deckhouses as mentioned 
under Regulation 19 above are treated as being on a super- 
structure deck. 

A canvas hose is acceptable as an automatic closing appli- 
ance. The canvas should not be too stiff ; it should be perma- 
nently attached to the air pipe and automatically effective 
in closing the opening. To prevent siphoning, an air hole of 
23-inch diameter should be provided in the top of the air pipe. 


Cargo Ports (Regulation 21(2)) 


The uppermost load line is the deepest freeboard line in 
sea water, viz. the Tropical Line. 

For ships with unrestricted service, to which timber load 
lines are assigned, this line is the Timber Tropical Line. 


Scuppers, Inlets and Discharges (Regulation 22) 


Requirements have been stipulated by the Netherlands Ship- 
ping Inspectorate which are, in some regards, more precise than 
those to be found in the Convention. Minimum thicknesses 
of piping are dealt with in great detail. Controls of valves in 
unmanned or temporarily unmanned engine rooms require to 
be placed at a high level in the engine room in ships less than 
100 metres in length. Approval of scuppers and sanitary 
discharge arrangements must be referred to the London or 
Rotterdam Offices. Valves should comply with National Stan- 
dards N 956 and N 966. 


Side Scuttles (Regulation 23) 


The limiting line for the position of side scuttles is taken 
to be the Summer Load Line, except when timber freeboards 
are assigned, then the Summer Timber Line will apply (see 
also Fig. 17). 

Side scuttles, windows, glasses and deadlights must be of 
substantial and approved construction and must comply with 
the Regulations laid down by the Netherlands Administration. 
Details, when required, may be obtained from the Rotterdam 
Office. 


CHAPTER 1 Exposed hatchways on freeboard deck or on raised quarter deck 


ARTICLE 1 For ships the keel of which was laid on or after 21st July 1968 3 


b 
Equal to or greater than == 


60 


Top edge curved 


Breadth of hatchway = b 


Equal to or less than 1,20m_ Not more than 600mm 


1 locking bar or lashing “Sr lea Won at Sam 
or less than mm 


(2 if very exposed) 


At least 2 locking bars or lashings 


Equal to or less than 1, 20m] Greaterithan oor 
Battening arrangements to comply with Article 5 and 6 


ARTICLE 2 For ships the keel of which was laid before 21st July 1968 


' ! 


Curved Straight line 


b 
. ¢ b ‘ : - ; 
If * is equal to or greater than Zorlocking bars or lashings to comply with Article 5 or 6 
b 
If * is less than =,steel locking bar to comply with Article 5 


60 


Not more than 600mm 


Equal to or less 
or less than 375mm he 


than _1,35m 


_Not more than 600mm Equal to oe less 
or less than 375mm 


Equal to or 
less than 1,35m 


Equal to or 
_ ess than 145m 


Greater than 1,35m _Greater than 1,5m_ 


Where L is less than 75m Where L is equal to or greater than 75m but less than 100m 


CHAPTER 2 Exposed hatchways on a superstructure deck (not raised quarter deck) 


ARTICLE 3 Ships the keel of which was laid on or after 21st July 1968 Not more than 600mm 
or less than 375mm 


1 locking bar or lashing Equal to or less 


qual to or greater than 30 (2 if very exposed) than 1,5m 


Curved 


At least 2 locking bars 
or lashings 


Equal to or less 

than 1,5m ELA en yas 

Greater than 1,5m 
Locking arrangements to comply with Article 5 and 6 

ARTICLE 4 — Ships the keel of which was laid before 21st July 1968 


Bars and lashings must be fitted per Article 5 and 6 
Existing locking bars may be retained if they comply with Article 7 


SHIPS WITH 1930 FREEBOARDS 
Equal to or less 


Not more than 600mm 
or less than 375mm 


Equal to or 
less than 1,6m 


Greater than 1,6m 


— 


Fic. 48 
Requirements for hatch beams and battening arrangements 
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Protection of Crew (Regulation 25(2)) 


Efficient guard rails should consist of stays which are con- 
nected by means of pipes or rods. Steel wire ropes are not 
acceptable. Where guard rails are required to be removable, 
the use of chains may be approved. 


Protection of Crew (Regulation 25(2) and (3)) 


The height and spacings of guard rails mentioned in Regula- 
tion 25(2) and (3) also apply at ends of superstructure decks. 


Protection of Crew (Regulations 25(4), 26(2), 27(8) and (9)) 


The fitting of steel wire ropes over hatchways between super- 
structures on Type “B” ships is acceptable. Where the hatch- 
ways are of sufficient height and length to give adequate 
protection against oncoming seas, steel wire ropes fitted 
abreast of hatchways port and starboard, are acceptable 
on Type “B” ships and also on ships to which a reduced free- 
board has been assigned under Regulation 27(7) and (8). 

Such wires are to be fitted at a maximum spacing of | 
metre from the hatch sides; they are to be at least 1 metre 
above the deck, have supporting stays spaced not more than 
6 metres apart and be provided with stretching screws to 
facilitate tightening. 

On Type “A” ships which are fitted with an amidships 
bridge or bridge deckhouse, an efficient gangway is to be fitted 
between the bridge or bridge deckhouse and the poop. This 
gangway is to be of sufficient strength and at the same height 
as the superstructure decks. Between the bridge or bridge 
deckhouse and the forecastle on such ships and between the 
poop and forecastle on Type “A” ships without an amidships 
bridge, a passageway should be fitted on one side of the pipe- 
lines at the centreline of the ship (or if possible, between the 
pipelines on either side of the centreline of the ship). Rails 
should be fitted on each side of this passageway and there 
should be at least one intermediate rail between the top rail 
and the deck. 

The rails may be interrupted at regular intervals to allow 
for handling and accessibility during the loading of the ship. 
Such openings should not be larger than necessary and should 
not coincide on the port and starboard sides of the passage- 
way. In way of athwartships gangways over the pipelines, 
Openings in the rails may coincide but the width of the open- 
ings should not exceed I metre. 


Length and Effective Length of Superstructures (Regulations 
34 and 35) 


The interpretation of these Regulations by the Netherlands 
Authorities is given under the Regulation heading in Part VI. 

It should further be mentioned, however, in connection 
with Regulation 35(4), that if the front bulkhead of a raised 
quarter deck incorporates openings for companionways or 
side scuttles of opening or fixed type, etc., the superstructure 
would require to be treated as a poop. 

When a tank is constructed behind the front bulkhead and 
a manhole cover is fitted in this bulkhead for the inspection 
of this tank, the bulkhead may be regarded as intact. 


Deduction for Superstructure (Regulation 37(2)) 


If a superstructure, other than a forecastle, extends to or 
abaft the after perpendicular, the superstructure should be 
treated as a poop. For the calculation of the percentage of 
deduction for ships of Type “B”, line 1 of Table 7 for “B” 
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ships in Regulation 37 (Ships with forecastle and without 
detached bridge) should be used. 

If the after bulkhead of a superstructure, other than a fore- 
castle, is placed forward of the after perpendicular, the super- 
structure should be treated as a bridge. For the calculation 
of the percentage of deduction for ships of Type “B”, line II 
of Table 7 for “B” ships in Regulation 37 (Ships with forecastle 
and detached bridge) should be used. 

In the latter case Regulation 38(12) will not apply. 


Sheer (Regulation 38) 
See under Regulation 38, in Part VI. 


Minimum Bow Height (Regulation 39) 
See under Regulation 39, in Part VI. 


Computation of Freeboards (Regulation 45) 


When the fresh water deduction as calculated for timber 
freeboards is greater than the calculated Summer freeboard, 
so that in fresh water the exposed deck would be submerged, 
the Summer freeboard assigned should be equal to the fresh 
water deduction. The Winter freeboard in such a case may, 
however, be derived from the calculated Summer freeboard, 
e.g 
Calculated: Timber Summer freeboard .................. 6 


cm 
Fresh Water deduction :...:.........22....-.4 8 cm 
Dropical deductionie t:s.,.cesn erties acess 8 cm 
Waintersaddition ise) isc te ois See 11 cm 
Freeboards to be assigned: — 
Winiber wropical resh soc: e.c6 ers sce. scs,. 0 cm 
SbingQer Presiccsecet. comatose ett es nt 0 cm 
(IM Der UnO nica lier. ert aee att aeery eae, stein 
(equal to F.W. deduction) 
Lim ber, SUMMET. . Aan seeps keisha eas 8 cm 
(equal to F.W. deduction) 
Timber Winter: 6 cm+11 cm .............. 17 cm 


N.B.: Freeboards assigned to Netherlands and Netherlands 
Antilles ships are rounded off to the nearest full centi- 
metre after the Summer freeboard and other allow- 
ances have been calculated. 

5 mm or more is taken as | cm; less than 5 mm is 
zero. 


NORWAY 


Copies of any Rpts. C.11(Contd.) issued should be sent to 
the Oslo Office as well as to the London Office. 

New Certificates are to be issued whenever the name of a 
ship is changed even though a change of flag is not involved. 


Periodical Inspections 


The Authorities (Sjofartsdirektoratet) do not require to be 
provided with copies of Periodical Inspection reports, but 
they expect the Society to ensure that these surveys are carried 
out. They also require to be advised of any cases of overdue 
surveys. It is necessary, therefore, that Surveyors advise the 
London Office of any such cases which may come to their 
notice. 


Change of Flag 


Whenever a change to the Norwegian flag occurs, full term 
Load Line Certificates may not be issued by the Society until 


the Authorities have been supplied with copies of freeboard 
computation, Rpt. C.11 and other documentation which may 
be required. 


Application of Convention (Deeper loading of “existing” 
ships) (Article 4(4)) 

Where changes in the Society’s Rules permit an increase 
in draught without structural alterations, provided such an 
increase is possible under the terms of the 1930 Convention, 
compliance with the requirements of the new Convention is 
not necessary. The new draught, however, must not be greater 
than the maximum geometric draught obtainable under the 
terms of the 1966 Load Line Convention. There is no limit 
in time to the application of this ruling. 

An existing ship, to which 1930 Convention freeboards have 
been reassigned and which is being lengthened can have 
revised freeboards under the terms of the 1930 Convention 
but this would not apply if any other dimension was to be 
altered in addition to the length. In the case of any other 
alterations made to such a ship which would result in a 
revision of freeboards, the ship would require to be dealt 
with under the terms of the new Convention. 


Exemptions (Article 5) 


The requirements of the new Convention have also been 
made applicable to ships of 50 gross tons and above used on 
international trade, also for the service between Svalbard and 
Jan Mayen. Ships in this category used for fishing purposes, 
also catchers or pleasure craft, are exempted. 


Stability (Regulation 10(2)) 


The approvat of stability is dealt with by the Authorities, 
but the issue of Load Line Certificates is not dependent on 
notification of their approval. 


Cargo and other Hatchways (Regulation 14(2)) 


The height of coamings for exposed hatchways on decks 
above the superstructure deck is to be not less than 450 milli- 
metres except where provided with weathertight steel covers 
which are kept closed when at sea. 


Hatchways closed by Weathertight Covers (Regulation 16(1)) 


Hatchways of less than 1,5 square metres in area which 
are kept closed when at sea, may have reduced height of 
coamings, or may have flush covers to the Society’s require- 
ments. Application for reduced height of coamings for any 
other hatchways must be made to the Administration in each 
particular case. 


Scuppers and Discharges (Regulation 22) 


(1) Where the vertical distance from the summer load water- 
line to the actual opening in the shell plating for the 
outlet is more than 0°02 L, a single non-return valve 
without arrangements for remote control may be fitted. 
The valve must always be accessible for inspection under 
service conditions. Such valves which require to be 
inspected when the vessel is in service, must be fitted 
above the uppermost load line mark unless the discharge 
valve is fitted with a positive means of control at the 
shell opening. 

(2) In unmanned engine rooms, the valves for main and 
auxiliary engines or inlets and discharges for the working 
of machinery (except when the valves discharge above 
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the uppermost load line) are normally to be fitted with 
remote control from a position above the freeboard deck. 
It is the responsibility of the Society in such cases to 
ascertain that the arrangement is satisfactory and to 
ensure that the valves can be closed quickly and effec- 
tively. An indicator is to be fitted to show whether the 
valve is open or closed. The requirement for closing the 
valves from a position above the freeboard deck can be 
dispensed with if the pipe system consists of pipes of 
substantial construction and thickness or pipes of 
approved corrosion resistant material equivalent to pipes 
of substantial thickness. The Marine Direktorat require 
that in such cases the Society will pay particular atten- 
tion to these pipes at periodical surveys. 

A further dispensation can be given regarding closing of 

valves from a position above the freeboard deck if they 

can be operated from a control room which is easily 
accessible from the freeboard deck. Any such proposals 
will require to be submitted for prior approval. 

(3) Scuppers and discharges from all spaces are to be of 
substantial thickness, or of approved corrosive resistant 
material equivalent to pipes of substantial thickness, from 
the shell up to the freeboard deck and extended where 
necessary into enclosed superstructures to a height of at 
least 600 millimetres above the normal load waterline. 
The piping does not require to be either of substantial 
thickness or of approved corrosive resistant material in 
the following circumstances : — 

(a) inboard of a non-return valve which has arrangements 
for positive closing from a position above the free- 
board deck or from a manned machinery space, 
irrespective of the position of the valve. 

(b) inboard of a non-return valve fitted above the upper- 
most load line. 


Protection of Crew (Regulations 26(2), 27(8) and (9)) 
A. Type “A” Ships 
Ships to which Type “A” freeboards are assigned in 
accordance with Regulation 27(2)-(4) are to have a gang- 
way as required in the first part of Regulation 26(2). 
Such ships are, furthermore, to have a permanent gang- 
way between the bridge and forecastle at the level of the 
superstructure deck. On ships with a freeboard of 3.000 
millimetres or more this gangway may be omitted pro- 
vided a permanent passageway is arranged on deck at 
the centre line of the ship. On either side of this passage- 
way guard rail supports 2 metres apart and two guard 
rails are to be fitted. It is to carried over all pipe lines 
and other obstructions on the deck in a safe and proper 
manner and is to be provided with direct access to the 
superstructure decks forward and aft. If such a passage- 
way cannot be arranged at the centre line, a similar 
passageway is to be arranged on each side of the pipe- 
lines. Where the distance between bridge and forecastle 
is 30 metres or less, the gangway may be replaced by a 
passageway arranged as described. 
B. Type “B” Ships with Reduced Freeboard 
Type “B” ships with a freeboard reduced in accordance 
with Regulation 27(7) and (9), i.e. (B-100) are to have a 
permanent gangway between the bridge and forecastle 
at the level of the superstructure deck. 


If the provision of such a gangway is impracticable, a 
passageway may be arranged at the centre line of the 
ship on top of the hatches with suitable and adequate 
gangways between the hatchways. The passageway is to 
be provided on either side with suitable stanchions spaced 
2 metres apart and with two guard rails or wires. It is to 
have a direct stairway to the superstructure decks for- 
ward and aft as well as to and from any deck houses or 
mast houses between the hatchways. If such a passageway 
cannot be arranged at the centre line, a similar passage- 
way is to be arranged on each side on top of the hatches. 
On ships with a freeboard of 3.000 millimetres or more, 
this gangway or passageway may be omitted, provided 
a proper passageway is arranged on the deck on each 
side alongside the hatchways. Along the outboard side 
of this passageway, and also along the inboard side be- 
tween the hatchways, stanchions spaced 2 metres apart 
with two guard rails or wires is to be fitted. The passage- 
way shall be carried over any obstructions on deck in a 
safe and proper manner and direct to stairways leading 
to the superstructure decks forward and aft. Steps are to 
be provided on each side of the hatchways for access to 
and from the passageway. 

Where the distance from bridge to forecastle is 30 metres 
or less, no special arrangements are required, i.e. ordinary 
lifelines will suffice. 

Ships with a superstructure amidships are to have a gang- 
way as provided in the first part of Regulation 26(2). 
On such ships which are assigned a freeboard equal to 
or larger than that permitted for Type “B” ships in 
accordance with Regulation 27(7) and (8), i.e. (B-60) 
such gangway may be replaced by a passageway over 
the hatchways as described. 


C. Other Ships 

On ships with a freeboard not less than permitted for 
Type “B” ships in accordance with Regulation 27(6) a 
passageway is to be arranged on top of the hatches or 
on deck along the hatchways as described for ships under 
Part B above. On ships with a freeboard of 5.000 milli- 
metres or more, guard rails on the outboard side of 
passageways on deck along hatchways may be omitted 
provided there is a hand rail or wire on the hatch coam- 
ing and between hatchways, where stanchions are also to 
be arranged. 

No special arrangements are, however, required where 
the distance from bridge to bow is less than 80 metres, 
i.e. ordinary lifelines will suffice. 


D. Under Deck Passageways 


A tunnel below deck may in all cases replace the gang- 
way or passageway. The tunnel must be arranged to the 
satisfaction of the Classification Society and the Maritime 
Directorate. 


E. General Access 

Safe and proper access shall be provided in all cases from 

the gangway, passageway or tunnel to the lookout posi- 

tion forward. 

Note.—Where a bridge or a bridge deckhouse is not 
fitted, the provisions otherwise made for access 
forward of such superstructure are to apply for- 
ward of the poop or poop deckhouse. 
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Types of Ships (Regulation 27(11)) 


Barges of the push/tow type which may carry a man for 
look-out purposes only are not to be treated as unmanned 
and therefore cannot obtain the advantages referred to in this 
Regulation. 


Length of Superstructure (Regulation 34) 


Where enclosed houses are fitted at the ship’s side con- 
nected to, and extending abaft an enclosed forecastle, such 
sidehouses cannot be included in the calculation of the mean 
enclosed length, unless the forecastle deck over-extends trans- 
versely at least as far aft as the aftermost point of sidehouses. 
In other words, the sidehouse must be under what was known 
as an overhang in the 1930 Load Line Convention. (Refer 
also to Regulations 34 and 35, Part VI.) 


Sheer (Regulation 38) 


The ordinates used in the calculation of the sheer correction 
must be obtained from a fair concave curve, or a straight line, 
or the combination of a concave curve and tangential straight 
line. As an example, it happens that a parabolic sheer curve 
terminates at a flat at the forward or after ends of a ship, 
the deck being continued to the stern or stem of the ship along 
a line parallel to the base. The sheer curve to be used in such 
cases would consist of a straight tangent line joining the inter- 
secting point of the flat deck at the end terminal to the actual 
parabolic sheer curve. 


Minimum Bow Height (Regulation 39) 
See under Regulation 39, in Part VI. 


PANAMA 


Copies of Rpt. C.11(f) should be sent to both the New 
York and London Offices. 


SPAIN 


Although the Society is not formally authorised to issue 
Load Line Certificates to ships registered in Spain, freeboards 
are assigned and Certificates are issued by the Society, when- 
ever requested by Builders or Owners, after the calculation 
of freeboards has been approved by the Spanish Administra- 
tion. The particulars required for this purpose are, therefore, 
to be sent to the London Office at the earliest opportunity to 
avoid any unneccesary delays. 


Protection of Crew (Regulations 25(4), 26(2), 27(8) and (9)) 
The Authorities have adopted the United Kingdom’s inter- 

pretation of these Regulations. 

Stability (Regulation 10(2)) 


The approval of stability is dealt with by the Administra- 
tion but the issue of Certificates by the Society is not depen- 
dent upon notification of their approval. 


SWEDEN 


Certificates are issued through the Gothenburg Office. 
Copies of reports of Periodical Inspections and Surveys 
should be sent to both the Gothenburg and London Offices. 


Equivalent Materials (Article 8(1)) 

With regard to the acceptance of equivalent materials, these 
must comply with the requirements of the Swedish National 
Regulations. The Administration (Sjofartsstyrelsen) must be 
consulted, therefore, whenever materials other than steel are 
proposed to be used. Such approval is to be obtained through 
the London or Gothenburg Offices. In the latter case the 
London Office is to be kept informed. 


Deck Sheathing (Regulation 3(10)) 


Wood sheathing only may to be taken into account in the 
calculation of the freeboard depth. 


Stability (Regulation 10(2)) 

Approval of stability is dealt with by the Administration, 
but the issue of certificates is not dependent upon notification 
of their approval. 


Doors (Regulation 12) 
Portable sills are not normally acceptable, but may be 
approved under special circumstances. 


Securing of Hatch Covers (Regulation 15(13)) 
Steel wire ropes with tightening arrangements are accepted 
for the securing of hatch covers. 


Hatchway Coamings of reduced height (Regulation 16(1)) 
No restrictions are placed on the size of the hatchway to 
which coamings lower than rule height may be fitted. In such 
cases, however, the covers and battening arrangements are to 
be of such a design that the safety and weathertightness of 
the ship is at least as effective as in the case of hatchways 
fitted with the coaming heights prescribed in Regulation 15(1). 


Machinery Space Openings (Regulation 17(1)) 

On Type “B” ships to which reduced freeboards are 
assigned under the provisions of Regulation 27(7) and (9), the 
engine room casings and doors therein are to comply with 
requirements of Regulation 26(1). 


Miscellaneous Openings in Freeboard and Superstructure 
Deck (Regulation 18) 
All door openings in outer bulkheads of deckhouses situ- 
ated in Positions 1 or 2, and within which there are 
openings leading to spaces below the freeboard or super- 
structures decks, are to comply with Regulation 12. 
If companionways situated within a deckhouse intended 
for crew accommodation and/or quarters are surrounded 
by a casing which meets the weathertightness require- 
ments, the openings in the outer bulkheads may be closed 
by non-weathertight doors provided any accommodation 
spaces between outer bulkheads and casing are effectively 
protected against the entry of water. 

(3)(a) and (b) The sill height of door openings in deck- 
houses referred to in Regulation 18(2) is to be in prin- 
ciple not less than 600 millimetres, no account being 
taken of alternative means of access from the deck above. 
Relaxation may be given in the case of some doors of 
minor importance. 


5) 


“ 


(2) 


Ventilators (Regulation 19) 

Where a reduction in the height of coaming of a ventilator 
is required, the Owner must make written application to the 
Directorate for relaxation of the rule requirements. 


89 


Air Pipes (Regulation 20) 
Canvas hoses are acceptable as being satisfactory closing 
appliances. 


Cargo Ports and Other Similar Openings Regulation 21(2) 


When timber freeboards are assigned, the limiting line is 
taken as the Timber Summer Load Line. Any cases where side 
doors are fitted below the freeboard deck, or in way of an 
enclosed superstructure, are to be brought to the notice of 
the Authorities, who may also allow the immersion or partial 
immersion of the sills of such openings. 


Scuppers, Inlets and Discharges (Regulation 22) 


22(1): When timber freeboards are assigned the Summer 
Load Line referred to in this paragraph is the Timber Summer 
Load Line. 

22(2): In ships with periodically unmanned machinery 
spaces, each side valve for sea inlet and overboard discharges 
used in connection with main and auxiliary propulsion machi- 
nery, with the exclusion of such ship side valves fitted above 
the deepest load waterline, is to be capable of operation from 
a position high up in the engine room, which is common for 
all valves, for instance in a control room if one is fitted. In 
addition, each valve must be operable locally. 

An indicator is to be provided for each valve at the main 
control position to show whether the valve is open or closed. 

Other Classification requirements are also to be complied 
with. 

The foregoing is considered by the Administration to be 
equivalent to the requirements of paragraph (2) for manned 
machinery spaces. 


Side Scuttles (Regulation 23(2)) 


When timber freeboards are assigned the limiting line is to 
be taken as the deepest Timber Load Line. 

In the case of Type “B” ships to which reduced freeboards 
are assigned on account of their ability to withstand flooding, 
side scuttles to intact spaces are to be of the non-opening 
type if their lower edge lies below a line 2:5 per cent of the 
breadth or 500 millimetres, whichever the greater, above and 
parallel to the waterplane after damage. 


Protection of Crew (Regulation 25(1)) 


The protection afforded by a deckhouse should be equiva- 
lent to that required by Regulations 3(10) and 18(3) for super- 
structures. 


Protection of Crew (Regulations 26(2), 27(8) and (9)) 
I. Type “A” Ships 

Type “A” ships with a freeboard calculated in accordance 
with Regulation 27(2)-(4) are to have a gangway as required 
by Regulation 26(2)-(3), not only between the poop and the 
midship bridge or deckhouse, but for the whole distance be- 
tween poop and forecastle to safeguard the crew in reaching 
the parts used in the necessary work of the ship. 

On ships with a navigating bridge aft and a freeboard of 
3 metres or more the gangway may be replaced by a perma- 
nent passageway arranged on the trunk, if any, or on deck, 
at the centre line of the ship. It is to be carried over all pipe- 
lines and other obstructions on the deck in a safe and proper 
manner and is to be provided with direct access to the super- 
structure decks forward and aft. If such a passageway cannot 


be arranged at the centre line, a similar passageway is to be 
arranged on each side of the pipelines. Guard rails are to be 
fitted on either side of gangways and passageways in accord- 
ance with Regulation 25(2) and (3), with stanchions spaced 
about 1,5 metres apart. 

On ships with a navigating bridge amidships where the 
freeboard is 3 metres or more and also on such ships with a 
freeboard less than 3 metres where the distance from the 
bridge to the forecastle is 30 metres or less the required gang- 
way between the bridge and the forecastle may be replaced 
by a passageway as described above. 


II. Type “B” Ships with Reduced Freeboard 

Ships to which a reduced freeboard has been assigned in 
accordance with Regulation 27(7) and (8) or Regulation 27(9) 
are to have a permanent gangway as required above for Type 
“A” ships. 

If the arrangement of such a gangway is impracticable a 
passageway may, subject to the provisions of the last para- 
graph of this Part II, be arranged at the centre line of the 
ship on top of the hatches with suitable and adequate gang- 
ways between the hatchways. The passageway is to be pro- 
vided on either side with suitable stanchions spaced about 1,5 
metres apart and with guard rails or life lines in accordance 
with Regulation 44(11). 

It is to have a direct stairway to the superstructure decks 
forward and aft as well as to and from any deckhouse or 
masthouse between the hatchways. If a passageway cannot be 
arranged at the centre line of the ship, such passageway is to 
be arranged on each side on top of the hatches. 

On ships with a freeboard of 3 metres or more these special 
arrangements, subject to the provisions of the last paragraph 
of this Part Il, may be omitted provided a proper passage- 
way is arranged on the deck on each side along the hatch- 
ways. Along the outboard side of this passageway, and also 
between the hatchways along the inboard side, stanchions 
spaced about 1,5 metres apart, with guard rails or life lines 
in accordance with Regulation 44(11) are to be fitted. The 
passageway is to be carried over any obstruction on deck in 
a safe and proper manner and direct to stairways leading to 
the superstructure decks forward and aft. Steps are to be 
provided on each side of the hatchways for access to and 
from the passageway. 

On ships with a navigating bridge amidships where the 
distance from the bridge to the forecastle is 30 metres or 
less the above arrangements in this part of the ship may be 
replaced by a handrail or wire on the hatch coaming and 
between the hatchways, where stanchions are to be arranged 
if necessary. 

The required gangway between the poop and the midship 
bridge or deckhouse in ships with such a midship structure 
may, however, be replaced by a passageway as described 
above only if the freeboard is not reduced by more than 60 
per cent of the difference between the “B” and “A” tabular 
values. 


Il. Other Ships 

Ships other than those mentioned under Parts I and II are to 
have passageways arranged as described above either on top 
of the hatches or on deck. If the freeboard assigned to such 
ships is 5 metres or more, guard rails on the outboard side of 
the passageways on deck along the hatchways may be omitted 
provided there is a handrail or wire on the hatch coaming 


and between hatchways, where stanchions are to be arranged 
if necessary. 


IV. Underdeck Passage 

In any type of ship an underdeck passage may be fitted 
instead of a gangway or passageway. The underdeck passage 
is to be arranged to the satisfaction of the Board and the 
Classification Society. 


V. Access 


Safe and proper access is to be arranged in all cases from 
the gangway, passageway or underdeck passage to the look- 
out position forward. 


VI. 

If the length of the gangway or passageway exceeds 80 
metres, effective shelters against oncoming seas are to be 
arranged on the gangway or passageway spaced about 50 
metres apart. 


Protection against Oncoming Seas 


Types of Ships—Floodability (Regulation 27) 


Reference should be made to paragraph iv(a) of the IMCO 
recommendation for the uniform interpretation of Regulation 
27, which specifies that side scuttles may be accepted in sub- 
merged positions after damage, provided they are of the non- 
opening type. The Swedish Authorities, however, will not 
allow this. The limits which are applicable to Swedish ships 
are to be found in a preceding paragraph under “Side Scuttles 
(Regulation 23)”. 


Freeboard Tables (Regulation 28) 


The Authorities are to be consulted with regard to the basic 
freeboard to be used for ships of length greater than 365 
metres. 


Effective Length of Superstructure (Regulations 34 and 35) 
See under Regulation 34 and 35, in Part VI. 


Trunks (Regulation 36) 


Where a trunk deck is not parallel to the freeboard deck, 
the least height of the trunk is to be used in the calculation 
of superstructure allowances. 


Deduction for Superstructures and Trunks (Regulation 37(2)) 


There is no limitation as to the longitudinal position of a 
bridge on a Type “B” ship to qualify for the percentage of 
deduction derived from Line II of Table 7. 


Sheer (Regulation 38(12)) 


Where the sheer at an end superstructure deck is greater 
than the freeboard deck sheer in way of this superstructure, 
no credit may be given for the excess sheer if the minimum 
height of the superstructure is less than the standard. 

When calculating the sheer credit for an end superstruc- 
ture, only the first tier is to be considered, i.e. no credit is 
to be given for a superimposed superstructure. No allowance 
would be made for a superstructure on a raised quarter deck. 
A special procedure is laid down for the case of a stepped 
superstructure. 


Bow Height (Regulation 39) 


The bow height on a new ship must be obtained either by 
providing sufficient sheer, or a forecastle of the required 
length, as contemplated in paragraph 2 of this Regulation. 
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Timber Freeboards (Chapter IV) 

Timber freeboards may be granted only to Type “B” ships 
to which freeboards are assigned in accordance with Regula- 
tion 27(5) and (6). 


UNITED KINGDOM 


The United Kingdom Load Line Rules are contained 
mainly in Statutory Instrument 1968 No. 1053, Merchant 
Shipping, Safety, The Merchant Shipping (Load Line) Rules 
1968. 

This Statutory Instrument contains most of the Regulations 
of the 1966 Load Line Convention, whereas the Merchant 
Shipping (Load Line) Act 1967 contains the Articles of the 
Convention in a modified form. 

Other later Statutory Instruments which affect Load Lines 
are as follows: — 


1968 No. 1072 Length of Ship 
1968 No. 1089 Deck Cargoes 
1968 No. 1116 Exemption Order 


It is regrettable that whereas these various documents be- 
tween them embody all the requirements of the 1966 Load 
Line Convention, they were not combined into a single docu- 
ment following the pattern of the Convention, but with the 
various Articles and Regulations adapted and amplified to 
suit national requirements. 

In view of the difficulty in correlating the British Rules with 
the Convention, Table 10 has been prepared to cross refer- 
ence all the Regulations and some of the Articles of the 
Convention. 

In the following notes, therefore, no attempt has been made 
to underline all differences between the United Kingdom 
requirements and those of the Convention, but certain points 
have been highlighted either as being worthy of particular 
attention or in view of clarification subsequently received 
from the Board of Trade. 

The Merchant Shipping (Load Line) Act 1967 applies to all 
United Kingdom registered ships which are required to be 
marked with load lines. These ships are divided into two 
main classes: — 

(a) International Load Line Ships: these are existing 
ships of not less than 150 tons gross and new ships 
of not less than 24 metres in length. 

United Kingdom Load Line Ships: this class includes 
all other ships to which the Act applies except those 
listed below as being exempt from the Act. 


(b) 


Ships Exempt from the Act (see also Statutory Instrument 
1968 No. 1116) 

(1) Ships under 80 tons net register of the following classes, 
whilst engaged solely in the coasting trade, so long as 
they do not carry cargo: — 

(a) tugs and salvage ships, 
(b) ships engaged in the surveying of harbours of the 
approaches thereto, 
(c) hopper barges and dredgers, 
(d) pilot ships, 
(e) ships used by or on behalf of : — 
(i) a general or local lighthouse authority, 


9) 


(ii) a Government department for fishery protection 

or a local fishery committee for the regulation 

of fisheries, 

a Government Department 

scientific research, 

(iv) a Government Department for the purpose of 
ensuring safety in the use of firing ranges or 
weapons at sea. 


(iii) for fishery and 


(f) 
(g) 


sailing ships, 

ships holding valid Passenger Certificates which 
specify the limits beyond which the ship must not 
ply, 

ships carrying not more than 12 passengers on 
voyages in the course of which they are at no time 
more than 15 miles (exclusive of smooth waters) 
from the point of departure or more than three 
miles from land. 


(h) 


(2) Ships coming within class (1)(g) are also exempt while 
carrying cargo in accordance with the terms, if any. 
of the ship’s Passenger Certificate expressly author- 
ising the carriage of cargo. 


Periodical Inspections 


In addition to the 1966 Convention requirement, that 
Periodical Inspections be carried out on or within three 
months before or after each anniversary of the date of 
completion of the survey leading to the issue of the Load Line 
Certificate, the Merchant Shipping Load Line Rules stipulate 
that the intervals between such inspections are not to be less 
than 9 or more than 15 months. 


Lines to be used with Load Line Mark (Regulation 6) 


Greater than minimum freeboards may be assigned, but 
reference should be made to the British interpretation of this 
Regulation. 


Hatchways Closed by Weathertight Covers of Steel (Regula- 
tion 16(1)) 


Coamings of less than rule height are not acceptable for 
access hatchways to holds on freeboard and superstructure 
decks which are closed by hinged steel gasketted covers fitted 


with clips unless: — 
(a) the assigned freeboard is appreciably greater than 

the minimum statutory freeboard, or 

it can be shown that such low coamings are essential 


to the particular design and operation of the ship. 


(b) 


There is no objection to the fitting of flush manholes in the 
freeboard deck to topside tanks on bulk carriers or to man- 
hole type covers on low coamings, provided the covers are 
of steel, gasketted, and secured by bolts at watertight spacing. 


Miscellaneous Openings in Freeboard and Superstructure 
Decks (Regulation 18(3)) 


Refer to this Regulation in Part VI for the United Kingdom 
interpretation on the height of doorway sills in companion- 
ways. 


Ventilators (Regulation 19(3)) 


Refer to this Regulation in Part VI for the additional 
requirements applicable to ships of British flag. 


Air Pipes (Regulation 20) 


Under the Merchant Shipping (Load Line) Rules, 1968, 
Schedule 4, Part I 10(2), closing appliances fitted to the 
exposed openings of air pipes extending above the freeboard 
deck or a superstructure deck, are to be capable of being 
secured weathertight whereas the Convention only requires 
satisfactory means for closing, permanently attached. 


Freeing Ports (Regulation 24) 


The requirements of paragraph (3) of this Regulation have 
been excluded from the British Rules and no official ruling 
has yet been produced to replace them. 


Protection of Crew (Regulations 25, 26(2), 27(7), and (9), 
44(11)) 


The applicable requirements are set down in various parts 
of the Rules. In view of the amount of detail involved, no 
attempt has been made to reproduce them and as copies of 
the British Rules are available in most, if not all, the Society’s 
Offices, they should be referred to whenever necessary. As a 
warning, however, in the use of these Regulations, it should 
be borne in mind that the requirement contained in para- 
graph 15 of Schedule 4 of the British Rules must also be 
related to those contained in paragraph 18 and 21 of the 
same schedule and the applicable paragraphs of Statutory 
Instrument No. 1089. 

It should be noted, with reference to Paragraph 18(5), 
Part II, Schedule 4 of the British Rules, that provided walk- 
ways are inboard of B/S measured from the ship’s sides, 
such walkways will be held to comply with the requirement 
that they should be fitted on or as near as practicable to the 
centre line of the ship. 

Detailed cross-references are 
referred to earlier. 

Reference should also be made to further notes on Regula- 
tion 44(11). 


to be found in Table 10 


Special Conditions for Type “A” Ships—Freeing Arrange- 
ments (Regulation 26(5)), Breakwaters 


It is stipulated in paragraph 20(4) of Schedule 4 of the 
British Rules that “if the ship is so constructed that notwith- 
standing the provision of freeing ports and arrangements it 
will be partially subjected under service conditions to the 
building up of quantities of water on the freeboard deck, 
efficient breakwaters shall be fitted in suitable positions on 
that deck”. 
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Types of Ships (Regulation 27) 


Although the floodability requirements contained in para- 
graphs (3), (7) and (9) of this Regulation are reproduced in 
the British Rules, they have been superseded by the IMCO 
recommendations already described under Regulation 27. 
Official notification of the Board of Trade’s adoption of this 
recommendation was made in June, 1969. 


Deduction for Superstructures (Regulation 37) 


Reference should be made to this Regulation in Part VI 
with regard to the use of Line II of Table 7 for Type “B” 
ships. 


Special Requirements for Ships Assigned Timber Freeboards 
(Chapter IV) 


The corresponding United Kingdom requirements are to be 
found in Statutory Instrument No. 1089. 

With particular reference to Regulation 44(11), the Board 
of Trade do not accept that the fitting of guard rails or life- 
lines fitted on each side of the cargo provides sufficient pro- 
tection for the crew. The Board considers a suitable passage- 
way should consist of two lines of wires each of three courses, 
anchored to permanent fittings at each end, and with supports 
at the spacing prescribed for guard rails. An alternative 
arrangement consisting of a net suspended from two lines of 
wires at a height of not less than | metre above the walking 
surface and forming a trough is acceptable. 


Record of Particulars (Rule 25 of the British Load Line 
Rules) 


The record of particulars contemplated by the British Rules 
is not to be confused with the Report of Conditions of Assign- 
ment (Rpt. C.11) at present in use. It is in the form of a 
questionaire which will require to be prepared for each new 
British ship to which 1966 Convention freeboards are 
assigned, and is the only legal record. The Society’s own 
report is regarded by the legal department of the Board of 
Trade as a supplement, but not as a substitute, to the record. 


Stability 


References to stability requirements are made in Rules 
5(1)(a) and 30 of the Merchant Shipping (Load Line) Rules 
1968. Specific requirements and standards are laid down in 
paragraphs 2(2) and (3) of Schedule 4 and in Schedule 7 of 
the same Rules. 

Notwithstanding the requirements of Rule 5, the assign- 
ment of freeboards and the issue of full term Load Line 
Certificates is dealt with independently of the approval of 
stability by the Board of Trade. 


TABLE 10 


Cross reference between Articles and Regulations of 1966 Load Line Convention and corresponding British Regulations. 


1966 LOAD LINE CONVENTION 


THE MERCHANT SHIPPING (LOAD LINE) RULES 1968 


| STATUTORY 


SCHEDULE AND 


HEADING REGULATION NO. PART RULE PART OF PARAGRAPH 
INSTRUMENT fispele soh 
Annex | 
Chapter I General 
STRENGTH or HULL 1 1053 — — 4 Part I 2 
1053 — — S 2(2) 
ul — 
APPLICATION 2 () | 1053 — - 5 2(3) 
(2) 1053 — ~- 5 21) 
5 2(3) 
(3) | 1053 VI 33(1) also 3 Part III 19 
(4) I 1053 — -- 5 Part Ill 20 
(5) 1053 a 4 Part V 30(2) 
DEFINITIONS 3 (1) | 1053 VI 33(1) — os 
1072 a eZ _— _— 
(2) 1053 - _ 4 1 
(3) 1053 VI 33(1) — — 
(4) 1053 — -— 4 1 
(5) 1053 -- — 5 1 
(6) 1053 — — 5 I 
(7) l 1053 — — 5 1 
(8) | 1053 Vi 33(1) — — 
(9) 1053 VI 33(1) = = 
(10)(a) 1053 — — 4 1 
(b) 1053 -- _ 4 1 
(c) 1053 = -- 4 1 
(d) 1053 — _ 5 1 
(11) 1053 a — a 1 
(12) 1053 i _ 4 1 
1053 (See also “watertight” Part VI Rule 33) 
Deck LINE 4 1053 II 14 — 
Loap LINE MARK 5 1053 ) wu 15 — — 
1053 IV 29 — 
LINES 6 (1) 1053 Il 16(2) = = 
(2) 1053 Il 16(2) -- — 
(3) 1053 Il 17 _- — 
(4) 1053 I 17 — = 
(5) 1053 IL 18 “= -- 
(6) 1053 Il 28(4) = — 
(7) 1053 Il 16(3) _ _ 
(8) = = = ame Fae 
(9) = = = — <= 
MARK OF ASSIGNING AUTHORITY 7 1053 | IL 22 — — 
DETAIL OF MARKING 8 | 1053 | I 20 = = 
VERIFICATION OF MARKS 9 | 1053 I 6 = = 
Chapter Il—Conditions of Assignment 
INFORMATION FOR MASTER 10 (1) | 1053 ¥ 31 — — 
(2) 1053 I 3, 4(3) 4 Part I 2 
1053 Vv 30 ) 2(2) 
1053 _ _ 7 _ 
SUPERSTRUCTURE END BULKHEADS 11 | 1053 — 2) 3 
Doors 12 (1) 1053 — — 4 1 (under “weathertight”’) 
(2) 1053 a — 4 Part I 3 
PosITION OF HATCHWAYS, 13 1053 — -- 4 i 
DooRWAYS AND VENTILATORS I 
CARGO AND OTHER 14 (1) ] 1053 — — 4 Part I 4(1)(2) 
HATCHWAYS (2) | 1053 - _ 4 Part I 4(3) 
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TABLE 10—continued 


SCHEDULE AND 


STATUTORY 
HEADING REGULATION NO. | PART RULE PART OF PARAGRAPH 
| INSTRUMENT denies) 
| 
HATCHWAYS CLOSED BY PORTABLE 15 (1) 1053 — — 4 Part I S(1) 
COVERS (2) 1053 — as 4 Part I 5(2) (a) 
(3) I 1053 — — 4 Part I 5(2) (b) 
(4) 1053 _ — 4 Part I 5(2) (c) 
(5) 1053 -= _— 4 Part I 5(2) (c) 
(6) 1053 — — 4 Part I 5(3) 
(7) 1053 — — 4 Part I 5(4) 
(8) 1053 —_ — 4 Part I 5(3) (c) 
(9) 1053 — — 4 Part I 5(5) 
(10) 1053 a — 4 Part | 5(6) 
(11) 1053 — — 4 Part I 5(7) 
(12) 1053 _- — 4 Part I 5(8) 
(13) 1053 — — 4 Part I 5(9) 

HATCHWAYS CLOSED BY STEEL 16 (1) 1053 7 — 4 Part I 6(1) 
WEATHERTIGHT COVERS (2) 1053 _ — 4 Part I 6(2) 

(3) 1053 — — 4 Part I 6(2) (b) 

(4) 1053 -= _ 4 Part I 6(2) (c) 
MACHINERY SPACE OPENINGS 17 (l) 1053 — — 4 Part I 7(1), (2) & (3) 

(2) 1053 _— — 4 Part I 7(4) 

MISCELLANEOUS OPENINGS IN 18 (1) 1053 - — 4 Part I 8(1) 
FREEBOARD AND SUPERSTRUCTURE (2) 1053 a — 4 Part I 8(2) 

Decks (3) 1053 — 4 Part I 8(3) 

VENTILATORS 19 (1) 1053 — — 4 Part I 9(1) (a) 

(2) 1053 -- — 4 Part I 9(3) 

(3) 1053 _ — 4 Part I 9(5) 

(4) I 1053 = — 4 Part I 9(1) (a), (2), (4) 
(5) | 1053 _ — 4 Part I 9(1) (b) 

Air PIPES 20 1053 — _ 4 Part I 10 

CarGO PORTS AND OTHER 21 (1) 1053 — 4 Part I 11(1), (2) 
SIMILAR OPENINGS (2) 1053 —_ 4 Part I 11(3) 

SCUPPERS, INLETS AND 22(1) 1053 — — 4 Part I 12(1), (2) & (3) 
DISCHARGES (2) 1053 _ os 4 Part I 12(4) 

(3) 1053 — — 4 Part I 12(5) 
(4) 1053 —- — 4 Part I 12(6) 
(5S) 1053 - — 4 Part I 12(7) 
Sipe SCUTTLES 23 (1) 1053 — 4 Part I 13(1) 
(2) 1053 — _— 4 Part I 13(2) 
(3) 1053 ~- 4 Part I 13(3) 
FREEING PoRTS 24 (1) 1053 — a 4 Part I 14(1) & (2) 
(2) 1053 — —- 4 Part I 14(3) 
(3) not included in U.K. Regulations 
(4) 1053 _ — 4 Part I 14(7) 
(5) 1053 — — 4 Part I 14(4) 
(6) 1053 — —_ 4 Part I 14(5) 

PROTECTION OF THE CREW 25 (1) 1053 _ — 4 Part I 1S(1) 

(2) 1053 _- — 4 Part I 15(2) & (3) 
(3) 1053 - — 4 Part I 15(4) 

(4) | 1053 — — 4 Part I 15(5) 

(5) 1089 I 4 — — 

SPECIAL CONDITIONS OF 26 (1) 1053 — — 4 Part | 17 
ASSIGNMENT FOR TYPE ‘A’ (2) 1053 — — 4 Part Il 18(1), (2), (3), (4) & (5) 
SHIPS (3) 1053 — os 4 Part II 18(2) (a) 

(4) 1053 — _ 4 Part II 19 
(5) 1053 — a= 4 Part II 20(1), (2) 
(6) _ — 4 Part Il 20(3) 


| 
| 
| 1053 
| 
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TABLE 10—continued 


a  ——  —————  ————  _——— 


STATUTORY SCHEDULE AND 


HEADING REGULATION NO. |! 1 crRumenT | PART RULE PART OF PARAGRAPH 
SCHEDULE 
Chapter IIl—Freeboards 
Types OF SHIPS 27 (1) 1053 — 5 Part I 6 
(2) 1053 ~- — 4 i 
(3) 1053 -: — 4 1 
(4) 1053 — —— 5 Part I 4 
(5) 1053 — = 4 l 
(6) 1053 — — 5 Part I 5(2) (a) 
(7) 1053 — _- 5 Part I 5(3) 
(7)(a) | 1053 — — 5 Part I 5(3) (a) 
4 Part II 22, 23 
(7)(b) 1053 — _ 5 Part I 5(3) (b) 
4 Part III 25 
(7)(c) | 1053 _- _ 5 Part I 5(3) (c) 
(7)(d) 1053 — —- | 5 Part I 5(3) (d) 
(7)le) 1053 — - 5 Part I 5(3) (d) 
(8) 1053 -- -- 5 Part I 5(4) 
(9) 1053 — _ 5 Part I 5(5) 
(10) 1053 — — 5 Part I 5(8) 
27(11) 1053 -— _ 4 Part I 15(6) 
1053 a _- 4 Part IIL 18(6) 
| 1053 — — 5 Part III 21 
FREEBOARD TABLES 28 (1) 1053 — — 6 1 
(2) 1053 — — 6 2 

= | 

CORRECTION TO FREEBOARD FOR 29 1053 — — | 5 Part | 5(9) (a) & (b) 
SHIPS UNDER IOOMETRES IN LENGTH | 

CORRECTION FOR BLOCK 30 I 1053 — — 5 Part I 5(10) 
COEFFICIENT 

CoRRECTION FOR DEPTH 31 (1) 1053 — — 5 Part I 7(1) 

(2) 1053 -- — 5 Part I 7(2) 
(3) || 1053 _- — 5 Part I 7(3) 
| 

CORRECTION FOR POSITION OF 32 | 1053 -— _ 5 Part I 8 
Deck LINE | 

STANDARD HEIGHT OF 33 1053 —- — | 5 Part I 9(1) 
SUPERSTRUCTURE | | 

LENGTH OF SUPERSTRUCTURE 34 (1) 1053 — a 5 Part I 9(2) (a) 

(2) 1053 — — 5 Part I 9(2) (b) 

EFFECTIVE LENGTH OF 35 (1) 1053 = — 5 Part I 9(3) (a) (i) 
SUPERSTRUCTURE (2) 1053 — — 5 Part I 9(3) (a) ii) 

(3) | 1053 _- — 5 Part I 9(3) (b) 
(4) | 1053 _- = | 5 Part I 9(3) (c) 
(5) 1053 — 5 Part I 9(3) (d) 

TRUNKS 36 (1)(a) 1053 — — Sparta 10(2) (b) (i) 

(b) i 1053 — — 5 Part I 10(2) (b) (ii) & (iii) 
(c) 1053 = 5 Part I 10(2) (b) (iv) 
(d) 1053 — _ 5 Part I 10(2) (b) (v) 
(e) 1053 _ - 5 Part I 10(2) (b) (vi) 
(f) 1053 a — 5 Part I 10(2) (b) (vii) 
(g) 1053 -- _ 5 Part I 10(2) (b) (viii) 
(h) | 1053 — — a Partl 10(2) (b) (ix) 

(2) 1053 _- — 5 Part I 10(2) (c) 

(3) 1053 _- — 5 Part I 10(1) 

(4) 1053 — — 5 Part I 10(2) (d) 

i} 

DEDUCTION FOR 37 (1) 1053 = = 5 Part I 11(1) 
SUPERSTRUCTURES AND (2) | 1053 _ — | 5 Part I 11(2) 
TRUNKS (3)(a) | 1053 — — 5 Part I 11(2) (b) (i) 

(b) 1053 — — 5 Part I 11(2) (b) (ii) 
(c) 1053 5 Part I 11(2) (b) (iii) 


TABLE 10—continued 


| 
STATUTORY 


SCHEDULE AND 


HEADING REGULATION NO. || INSTRUMENT PART RULE peat Lad PARAGRAPH 
I 
SHEER 38 (1) 1053 _- — 5 Part I 12(1) 
(2) 1053 — _- 5 Part I 12(2) 
(3) 1053 -- — 5 Part I 12(3) 
(4) 1053 _- — 5 Part I 12(4) 
(5) 1053 -- ~- 5 Part I 12(5) 
(6) 1053 — — 5 Part I 12(6) 
(7) 1053 _- 5 Part I 12(7) 
(8) 1053 — — 5 Part I 13 
(9) | 1053 — a 5 Part I 14(1) 
(10) I 1053 oa -- 5 Part I 14(2) 
(11) 1053 _- — 5 Part I 14(3) 
(12) 1053 _- — 5 Part I 14(4) 
(13) 1053 —_— = 5 Part I 15(1) 
(14) 1053 — —- 5 Part I 15(2) 
(15) 1053 a _— 5 Part I 15(3) & (4) 
MINIMUM Bow HEIGHT 39 (1) | 1053 -- - 5 Part I 16(5) 
(2) 1053 5 Part I 16(4) 
(3) 1053 5 Part I 16(3) 
MINIMUM FREEBOARDS 40 (1) I 1053 — — 5 Part I 3(1) 
(2) | 1053 _ — 5 Part I 3(1) 
(3) 1053 — — 5 Part I 3(2) 
(4) 1053 _- — 5 Part I 3(2) 
(5) I 1053 _- — 5 Part I 3(3) 
(6) 1053 — — 5 Part I 3(4) 
(7) 1053 — — 5 Part I 3(5) (a) 
(8) 1053 — — 5 Part I 3(5) (b) 
Chapter 1V—Special requirements for Timber Freeboards 
1} 
APPLICATION 41 | 1053 = = 4 Part IV 26 
DEFINITIONS 42 | 1089 Ill 14(1) — — 
| 
CONSTRUCTION OF SHIP 43 (1) 1053 — = 4 Part IV 27 
(2) 1053 — — 4 Part IV 28 
(3) 1053 — —_ 4 Part IV 29 
STOWAGE 44 (1) | 1089 I 2(3) = = 
(2) 1089 HA 9 — — 
IIB 12(1) & (2) — — 
(3) 1089 IIA 7 a _ 
(4) 1089 I 4 — — 
(5) 1089 IIA 10 — — 
(6) 1089 IIB 131) — — 
(7) 1089 IIB 13(2) — — 
(8) | 1089 1IB 13(3) = = 
(9) ! 1089 I 3 a i 
(10) 1053 — — 4 Part I 2(2) (d) 
1089 I 2(2) — _ 
(11) 1089 I 1(6), 4 — —_— 
IIA 8 — — 
(12) 1089 I 2(5) — = 
COMPUTATION FOR FREEBOARD 45 (1) 1053 a — 5 Part Il 17(1), (2), (3) & (4) 
(2) 1053 _ — 5 Part II 18(1) 
(3) 1053 — i 5 Part Il 18(2) 
(4) 1053 — — 5 Part II 18(3) 
(5) 1053 — — 5 Part II 18(4) (a) & (b) 
Annex II—-Zones, Areas, etc. 46 1053 —- — 2 Part II 1(1), (2) & (3) 
47 1053 — — 2 Part II 2 
48 1053 — — 2 Part Il 3(1), (2) & (3) 
49 1053 — — 2 Part II 4(1) to 4(7) 
50 1053 — — 2 Part II 5 
51 1053 —- — 2 Part Il 6(1) to 6(4) 
52 1053 — — 2 Part I 3(1) & (2) 
Annex III—Certificates — 1053 — — 1 1,2,3&4 
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TABLE 10—continued 


SCHEDULE AND 


HEADING REGULATION NO. | Regan adeh anil PART RULE dat iA PARAGRAPH 
SHEER 38 (1) 1053 -- — 5 Part I 121) 
(2) 1053 _ _ 5 Part I 12(2) 
(3) 1053 — 5 Part I 12(3) 
(4) 1053 — — 5 Part I 12(4) 
(5) 1053 — — 5 Part I 12(5) 
(6) 1053 = _- 5 Part I 12(6) 
(7) 1053 -- — 5 Part I 12(7) 
(8) 1053 -— a 5 Part I 13 
(9) 1053 — — 5 Part I 141) 
(10) 1053 — — 5 Part I 14(2) 
(11) | 1053 —— — 5 Part I 14(3) 
(12) | 1053 — —- 5 Part I 14(4) 
(13) 1053 — 5 Part I 15(1) 
(14) 1053 --- — 5 Part I 15(2) 
(15) 1053 — — 5 Part I 15(3) & (4) 
MINIMUM Bow HEIGHT 39 (1) i 1053 -- i 5 Part I 16(5) 
(2) 1053 — — 5 Part I 16(4) 
(3) | 1053 — 5 Part I 16(3) 
MINIMUM FREEBOARDS 40 (1) | 1053 = — 5 Part I 3(1) 
(2) 1053 — — 5 Part I 301) 
(3) | 1053 — — 5 Part I 3(2) 
(4) 1053 — a 5 Part I 3(2) 
(5) | 1053 — — 5 Part I 3(3) 
(6) 1053 — = 5 Part I 3(4) 
(7) 1053 — — 5 Part I 3(5) (a) 
(8) 1053 — — 5 Part I 3(5) (b) 
Chapter [V—Special requirements for Timber Freeboards 
APPLICATION 41 1053 — —- 4 Part IV 26 
DEFINITIONS 42 1089 Il 14(1) — — 
CONSTRUCTION OF SHIP 43 (1) 1053 — 4 Part IV 27 
(2) 1053 — — 4 Part IV 28 
(3) 1053 — 4 Part IV 29 
STOWAGE 44 (1) 1089 I 2(3) — — 
(2) 1089 IIA 9 _ — 
IIB 12(1) & (2) = a 
(3) 1089 IIA y _ — 
(4) 1089 I 4 — _- 
(5) 1089 IIA 10 os —- 
(6) 1089 IIB 13(1) _ — 
(7) 1089 IIB 13(2) _— — 
(8) 1089 IIB 13(3) — — 
(9) 1089 I 3 —- — 
(10) | 1053 _— — 4 Part I 2(2) (d) 
I 1089 I 2(2) _— — 
(11) 1089 I 1(6), 4 — — 
IIA 8 _ = 
(12) | 1089 I 2(5) — — 
| 
COMPUTATION FOR FREEBOARD 45 (1) | 1053 a= — 5 Part II 17(1), (2), (3) & (4) 
(2) 1053 — — 5 Part II 18(1) 
(3) | 1053 a = 5 Part Il 18(2) 
(4) 1053 _ _ 5 Part II 18(3) 
(5) 1053 _ — 5 Part Il 18(4) (a) & (b) 
Annex II—-Zones, Areas, etc. 46 1053 — _— 2 Part Il 1(1), (2) & (3) 
47 1053 _- — 2 Part Il 2 
48 1053 -- — 2 Part Il 3(1), (2) & (3) 
49 1053 — — 2 Part Il 4(1) to 4(7) 
50 1053 —_— — 2 Part II 5 
| 1053 —_ — 2 Part Il 6(1) to 6(4) 
52 1053 — -- 2 Part I 3(1) & (2) 
Annex III—Certificates — 1053 — — 1 1,2,3&4 
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ARTICLES 


Article 2—Definitions 
M.S. (Load Line) Act 1967, Chapter 27, Section 32. 


Article 3—General Provisions 
M.S. (Load Line) Act 1967, Chapter 27, Sections 3, 9 
and 13. 


S.I. 1053, Part IV, Rule 28. 


Article 4—Application 
(3) S.1. 1053, Part IV, Rule 
(4) S.1. 1053, Part IV, Rule 
(5) S.1. 1053, Part IV, Rule 


27(1). 
27(2). 
27(3). 


Article 5—Exceptions 


S.I. 1053, Rule 1. 
S.I. 1116, M.S. (Load Line) Exemptions Order 1968. 


Article 6—Exemptions 
M.S. (Load Lines) Act 1967, Chapter 27, Sections 18, 
19, 20 and 21. 


Article 8—Equivalents 
S.1. 1053 Schedule 4, Part IV, paragraph 30. 


Article 12—Submersion 
M.S. (Load Line) Act 1967, Chapter 27, Sections 3, 9 
and 13. 
12(1) S.1. 1053, Part II, Rule 16(1). 


Article 13—Surveys, Inspections and Marking 
S.I. 1053, Part I, Rules 2 and 3. 


Article 14—Initial and Periodical Surveys and Inspections 
S.I. 1053, Part I, Rule 10. 


Article 16—Issue of Certificates 
M.S. (Load Line) Act 1967, Chapter 27, Section 6. 


Article 17—Issue of Certificates by another Government 
M.S. (Load Line) Act 1967, Chapter 27, Sections 6(4) 
and 12. 


Article 18—Form of Certificate 
S.I. 1053, Part I, Rule 6. 


Article 19—Duration of Certificate 


(1) S.[. 1053, Part I, Rule 7. 

M.S. (Load Line) Act 1967, Chapter 
(2) S.I. 1053, Part I, Rule 8. 
M.S. (Load Line) Act 1967, Chapter 
S.I. 1053, Part I, Rule 9. 
M.S. (Load Line) Act 1967, Chapter 
S.1. 1053, Part I, Rule 11. 
M.S. (Load Line) Act 1967, Chapter 


27, Section 8. 


27, Section 8. 
G) 
27, Section 8. 
(4) 
27, Section 8. 
Article 20—Acceptance of Certificate 

S.I. 1053, Part V, Rule 32. 


UNITED STATES OF AMERICA 


Recognition of the Society as an Assigning Authority 


In paragraph 42.07-40 of the U.S. Load Line Rules for 
vessels engaged in domestic or foreign voyages by sea, it is 
specified that the Society may be appointed as an Assigning 
and Issuing Authority on behalf of the United States of 


America but that this appointment is limited to vessels speci- 
ally designated by the Commandant of the U.S. Coast Guard. 


Mk 


Application for such appointment must be made by the 
Owner to the U.S. Coast Guard for each individual ship. 

The administration of the rules in such cases and the issue 
of Load Line Certificates is to be dealt with by the New 
York Office. 

Load Line Certificates may not be issued until notification 
has been received from the United States Coast Guard that 
it has approved the stability. 


(1) 


(2) 


(3) 


(4) 


APPENDIX III 


Recommendation on Intact Stability for Passenger and 
Cargo Ships under 100 metres in length 


Scope 


(a) The provisions given hereunder are recommended 
for new decked sea-going passenger and cargo ships 
(other than fishing vessels and ships carrying timber 
deck cargoes) under 100 metres in length. 

(b) Administrations are invited to adopt, for all condi- 
tions of loading, the stability criteria given in 
paragraph 5 unless they are satisfied that operating 
experience justifies departures therefrom. 


General Precautions against Capsizing 


(a) Compliance with the stability criteria does not ensure 
immunity against capsizing regardless of the circum- 
stances or absolve the Master from his responsibilities. 
Masters should, therefore, exercise prudence and 
good seamanship having regard to the season of the 
year, weather forecasts and the navigational zone 
and should take the appropriate action as to speed 
and course warranted by the prevailing circum- 
stances. 

(b) Care should be taken that the cargo allocated to 
the ship is capable of being stowed so that com- 
pliance with the criteria can be achieved. If neces- 
sary the amount should be limited to the extent that 
ballast weight may be required. 

(c) Before a voyage commences care should be taken to 
ensure that the cargo and sizeable pieces of equip- 
ment have been properly stowed or lashed so as to 
minimize the possibility of both longitudinal and 
lateral shifting while at sea, under the effect of 
acceleration caused by rolling and pitching. 


Calculation of Stability Curves 


The methods and procedures employed for calculating 
stability righting arms should be in accordance with 
Annex I, and the degree of accuracy obtained should be 
acceptable to the Administration. 


Assessment of Compliance with Criteria 


(a) For the purpose of assessing in general whether the 
criteria are met, stability curves should be drawn for 
the main loading conditions intended by the Owner 
in respect of the ship’s operations. 

(b) If the Owner does not supply sufficiently detailed 
information regarding such loading conditions, cal- 
culations should be made for the standard conditions 
given in Annex II. 

(c) In all cases calculations should be based on the 
assumptions shown in Annex II. 


Recommended Criteria 


(a) The following criteria are recommended for passen- 
ger and cargo ships. 

(i) The area under the righting lever curve (GZ 

curve) should not be less than 0,055 metre- 

radians up to §=30° angle of heel and not less 
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than 0,09 metre-radians up to #=40° or the 
angle of flooding @«* if this angle is less than 
40°. 
Additionally, the area under the righting lever 
curve (GZ curve) between the angles of heel of 
30° and 40° or between 30° and @r, if this angle 
is less than 40°, should not be less than 0,03 
metre-radians. 

(ii) The righting lever GZ should be at least 0,20 
metre at an angle of heel equal to or greater 
than 30°. 


(iii) The maximum righting arm should occur at an 
angle of heel preferably exceeding 30° but not 
less than 25°. 

(iv) The initial metacentric height GM. should not 
be less than 0,15 metre. 


The recommended criteria are illustrated in Fig. 49 


° 
. 
ra) 
° 
| 
| 
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Righting lever, metres 


70 
ef 1 Radian (574 ) 


Angle of heel, degrees 


(a) Area A to be at least 0*055metre-radians 
Area B to be at least 0*030metre-radians 
Area A+B to be at least 0:090metre-radians z 
(b) Lever to be at least 020m at an angle of heel of at least 30 
(c) Maximum lever should occur preferably at an angle of heel 
exceeding 30° and not less than 25° 
(d) Initial GMo should not be less than 0+15m 
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Stability criteria recommended by IMCO. 


(b) The following additional criteria are recommended 

for passenger ships: — 

(i) The angle of heei on account of crowding of 
passengers to one side as defined in Annex II 
2(9) should not exceed 10°. 

(ii) The angle of heel on account of turning should 
not exceed 10° when calculated using the follow- 
ing formula: — 


v2 d 
M,=0.02 —° A ( KG— 
» L ( ) 


"2 + is an angle of heel at which openings in the hull, superstructures or 
deckhouses which cannot be closed weathertight immerse. In applying this 
criterion, small openings through which progressive flooding cannot take 
place need not be considered as open. 


where: 
Me 
Vo 
L =length of ship at waterline in metres, 


heeling moment in metre-tons, 
service speed in metre/sec., 


displacement in metric tons, 
d=mean draught in metres, 
KG=height of centre of gravity above keel in 
metres. 
(c) The criteria mentioned in S5(a) and 5(b) fix minimum 
values, but no maximum values are recommended. It 
is advisable to avoid excessive values, since these 
might lead to acceleration forces which could be 
prejudicial to the ship, its complement, its equip- 
ment and to the safe carriage of the cargo. 
Where anti-rolling devices are installed in a ship 
the Administration should be satisfied that the above 
criteria can be maintained when the devices are in 
operation. 
(ec) A number of influences such as beam wind on ships 
with large windage area, icing of topsides, water 
trapped on deck, rolling characteristics, following 
seas, etc., adversely affect stability and the Admini- 
stration is advised to take these into account so far 
as is deemed necessary. 
Regard should be paid to the possible adverse effects 
on stability where certain bulk cargoes are carried. 
In this connection attention should be paid to the 
Code of Safe Practice for Bulk Cargoes. Ships carry- 
ing grain in bulk should comply with the criteria 
mentioned in S(a) in addition to the stability require- 
ments in Chapter VI of the International Conven- 
tion for the Safety of Life at Sea, 1960. 


(d) 


(f) 


(6) Inclining Test 


(a) When construction is finished, each ship should 
undergo an inclining test, actual displacement and 
co-ordinates of the centre of gravity being deter- 
mined for the light ship condition. 

(b) The Administration may allow the inclining test of 
an individual ship to be dispensed with, provided 
basic stability data are available from the inclining 
test of a sister ship. 


(7) Stability Information 


(a) The master of any ship to which the present Recom- 
mendation applies should receive information which 
will enable him to assess with ease and certainty the 
stability of his ship in different service conditions. 
A duplicate of this information should be communi- 
cated to the Administration. 

(b) Stability information should comprise : — 

(i) Stability characteristics of typical loading condi- 

tions ; 

(ii) Information in the form of tables or diagrams 
which will enable the master to assess the 
stability of his ship and verify whether it is suffi- 
cient in all loading conditions differing from the 
standard ones. This information should include, 
in particular, a curve or table giving, as a 
function of the draughts, the required initial 
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metacentric height GMo (or any other stability 
parameter) which ensures that the stability is in 
compliance with the criteria given in S(a) 
above; 
(iii) Information on the proper use of anti-rolling 
devices if these are installed in the ship; 
(iv) Additionally, information enabling the ship’s 
master to determine the initial metacentric 
height GMo by means of rolling test as 
described in the Appendix to the Memorandum 
to Administrations reproduced at Annex III 


would be desirable ; 


(v) Notes on the corrections to be made to the initial 
metacentric height GMo to take account of free 
surface liquids. 


ANNEX I 
CALCULATION OF STABILITY CURVES 


General 


(1) 


(2) 


Hydrostatic and stability curves should normally be 
prepared on a designed trim basis. However, where the 
Operating trim or the form and arrangement of the ship 
are such that change in trim has an appreciable effect on 
righting arms, such change in trim should be taken into 
account. 


The calculations should take into account the volume to 
the upper surface of the deck sheathing. In the case of 
wood ships the dimensions should be taken to the outside 
of the hull planking. 


Superstructures, Deckhouses, etc., which may be taken into 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


account 

Enclosed superstructures complying with Regulation 3(10) 
(b) of the 1966 Load Line Convention may be taken into 
account. 

The second tier of similarly enclosed superstructures may 
also be taken inte account. 


Deckhouses on the freeboard deck may be taken into 
account, provided that they comply with the conditions 
for enclosed superstructures laid down in Regulation 
3(10)(b) of the 1966 Load Line Convention. 


Where deckhouses comply with the above conditions 
except that no additional exit is provided to a deck 
above, such deckhouses should not be taken into account ; 
however, any deck openings inside such deckhouses shall 
be considered as closed even where no means of closure 
are provided. 


Deckhouses, the doors of which do not comply with the 
requirements of Regulation 12 of the 1966 Load Line 
Convention, should not be taken into account ; however, 
any deck openings inside the deckhouse are regarded as 
closed where their means of closure comply with the 
requirements of Regulations 15, 17 or 18 of the 1966 
Load Line Convention. 

Deckhouses on decks above the freeboard deck should 


not be taken into account, but openings within them may 
be regarded as closed. 


(9) Superstructures and deckhouses not regarded as enclosed 
can, however, be taken into account in stability calcula- 
tions up to the angle at which their openings are flooded. 
(At this angle, the statical stability curve should show 
One or more steps, and in subsequent computations the 
flooded space should be considered non-existent.) 

(10) In cases where the ship would sink due to flooding 
through any openings, the stability curve should be cut 
short at the corresponding angle of flooding and the ship 
should be considered to have entirely lost her stability. 

(11) Small openings such as those for passing wires or chains, 
tackle and anchors, and also holes of scuppers, discharge 
and sanitary pipes should not be considered as open if 
they submerge at an angle of inclination more than 30°. 
If they submerge at an angle of 30° or less, these open- 
ings should be assumed open if the Administration con- 
siders this to be a source of significant flooding. 

(12) Trunks may be taken into account. Hatchways may also 
be taken into account having regard to the effectiveness 
of their closures. 

Effect of Liquid in Tanks 

(13) For all conditions, the initial metacentric height and the 
stability curves should be corrected for the effect of free 
surfaces of liquid in tanks in accordance with the follow- 
ing assumptions : — 

(i) Tanks which are taken into consideration when 
determining the effect of liquids on the stability 
at all angles of inclination should include single 
tanks or combinations of tanks for each kind 
of liquid (including those for water ballast) 
which according to the service conditions can 
simultaneously have free surfaces. 

(ii) For the purpose of determining this free surface 
correction, the tanks assumed slack should be 
those which develop the greatest free surface 
moment, Mf, at a 30° inclination, when in the 
50 per cent full condition. 

(iii) The value of Mf. for each tank may be derived 
from the formula 

Mf: =vbyk\/ 8 

where : — 
Mf.,=the free surface moment at a 30° 

inclination in metre-tons, 

v=the tank total capacity in metres*, 

b=the tank maximum breadth in 
metres, 

y=the specific weight of liquid in the 
tank in tons/metres*, 


Vv 
§=——-=the tank block coefficient, 
blh 


h=the tank maximum height in metres, 
1=the tank maximum length in metres, 
k=dimensionless coefficient to de deter- 
mined from Table 12 according to 
the ratio b/h. The intermediate 
values are determined by _ inter- 
polation (linear or graphic). 
(iv) Small tanks, which satisfy the following condi- 
tion using the value of k corresponding to the 
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angle of inclination of 30°, need not be included 
in computation: — 
vbyk \/ § <0°014min 
where : — 
Amin=minimum ship displacement in tons 
(metric tons). 
(v) The usual remainder of liquids in the empty 
tanks is not taken into account in computation. 


ANNEX II 


STANDARD CONDITIONS OF LOADING TO BE 
EXAMINED 


Loading Conditions 


The standard loading conditions referred to in 4(b) of 
the Recommendation are as follows: — 
(1) Passenger Ship 

(i) Ship in the fully loaded departure condition with 
full stores and fuel and with the full number of 
passengers with their luggage ; 
ship in fully loaded arrival condition, with the 
full number of passengers and their luggage but 
with only 10 per cent stores and fuel remaining ; 
ship without cargo, but with full stores and fuel 
and the full number of passengers and their 
luggage ; 
ship in the same condition as at (ili) above but 
with only 10 per cent stores and fuel remaining. 


(ii) 


(iii) 


(iv) 


(2) Cargo Ship 

(i) Ship in the fully loaded departure condition, 
with cargo homogeneously distributed through- 
out all cargo spaces and with full stores and 
fuel ; 
ship in the fully loaded arrival condition with 
cargo homogeneously distributed throughout all 
cargo spaces and with 10 per cent stores and 
fuel remaining ; 
ship in ballast in the departure condition, with- 
out cargo but with full stores and fuel ; 
ship in ballast in the arrival condition, without 
cargo and with 10 per cent stores and fuel 
remaining. 


(ii) 


(iii) 


(iv) 


Assumptions for Calculating Loading Conditions 

(1) For fully loaded conditions mentioned in I(2)(i) and 
(2)(ii) of this Annex if a dry cargo ship has tanks 
for liquid cargo, the effective deadweight in the load- 
ing conditions therein described should be distributed 
according to two assumptions, i.e. (i) cargo tanks 
full, and (ii) cargo tanks empty. 

In conditions mentioned in I(1)(i) and 2(i) of this 
Annex, it should be assumed that the ship is loaded 
to her subdivision load line or summer load line 
with water ballast tanks empty. 

If in any loading condition water ballast is necessary, 
additional diagrams should be calculated taking into 
account the water ballast. Its quantity and disposi- 
tion should be stated. 


OL 


TABLE OF VALUES FOR COEFFICIENT 


TABLE No. 12 
“K” FOR CALCULATING FREE SURFACE CORRECTIONS 


tan? 
k sin 0 (1 + 7) < bh 


where cot 0 > b/h 


cos 0 tan 0 
es 8 (: E byh 


where cot 0< b/h 


cos 0 ; 
~ 12(b/h) ~ 


(: 


bih 0 5 10 15 20 30° 4o- | 45° | 50° | 70° 75 80 90 v p/h 
20 0-11 0-12 | 0-12 | 0-12 0-11 0-10 | 0-09 0-09 0-07 0-05 0:04 0-03 0-01 20 
10 ~——«0-07 0-11 0-12 |} 0-12 0-11 0-10 0-10 0-09 0-07 0-05 0-04 0:03 0-01 10 

i ota 04 0-07 O10 O11 0-11 0-11 0-10 0-10 0-08 0-07 0-06 0-05 0-03 5 
3 | 0-02 0-04 0-07 0-09 0-11 0-11 0-11 0-10 0-09 0-08 0:07 0-06 0-04 3 
2 | 0-01 0-03 0:04 0:06 0-09 Ol | Ott 0-11 0-10 0-09 0-09 0-08 0-06 2 

Paes i oo 0-02 0:03 0-05 0:07 0-10 | O-11 0-11 O11 0-11 0-10 0-10 0-08 185 
1 0-01 0-01 0-02 0:03 0-05 0-07 0-09 | 0-10 0-12 0-13 0-13 0-13 0-13 1 

0-75 0-01 0-01 0-02 0-02 0-04 0-05 | 0-07 | 0-08 0-12 0-15 0:16 0:16 0-17 0:75 
0:5 0:00 0-01 0-01 0-02 0-02 0:04 | 0:04 | 0-05 0-09 0:16 0-18 0-21 0-25 0-5 
03 0:00 0-00 0-01 0-01 0-01 0-02 0:03 | 0-03 0-05 0-11 0-19 0:27 0-42 0:3 
0-2 0-00 0-00 0-00 0-01 0-01 0-01 | 0-02 | 0-02 0-04 0:07 0-13 0:27 0:63 0-2 
0-1 0-00 0-00 0:00 0-00 0-00 0-01 | 0-01 | 0-01 0-01 0-04 0-06 0-14 1-25 0-1 

| 


(4) In all cases the cargo is assumed to be fully homo- 
geneous unless this condition is inconsistent with 
the practical service of the ship. 


(5) In all cases when deck cargo is carried a realistic 
stowage weight should be assumed and stated, in- 
cluding the height of cargo. 


(6) A weight of 75 kg. should be assumed for each 
passenger except that this value may be reduced to 
not less than 60 kg. where this can be justified. In 
addition the weight and distribution of the luggage 
should be determined by the Administration. 


(7) The height of the centre of gravity for passangers 
should be assumed equal to: — 


(i) 1,0 metres above deck devel for passengers 
standing upright. Account may be taken, if 
necessary, of camber and sheer of deck ; 


(ii) 0,30 metres above the seat in respect of seated 
passengers. 


(8) Passengers and luggage should be considered to be 
in the spaces normally at their disposal, when asses- 
sing compliance with the criteria at 5(a)(i), (ii), (ili) 
and (iv) of the Recommendation. 

(9) Passengers without luggage should be considered as 
distributed to produce the most unfavourable com- 
bination of passenger heeling moment and/or initial 
metacentric height, which may be obtained in prac- 
tice, when assessing compliance with the criteria at 
5(b)(i) and (ii) of the Recommendation respectively. 
In this connection it is anticipated that a value higher 
than four persons per square metre will not be 
necessary. 


ANNEX III 


Note.—Although reference is made to Annex III, in para- 
graph 7(b)(iv) of the foregoing recommendations, this 
Annex has been omitted from this paper. The guid- 
ance referred to is applicable to small ships of up to 
70 metres in length. 


APPENDIX IV 


STANDARDISED PRESENTATION OF STABILITY 
INFORMATION 


In order to ensure that Regulation 10(2) is complied with 
in the sense that the master is to be supplied with stability 
information which can be used effectively under all conditions 
of loading, it is recommended that for a normal type of ship, 
and as a minimum requirement, the stability manual should 
comply with the following outline: — 


The stability manual shall consist of three main parts: — 
The first part shall contain general particulars, geometri- 
cal properties, details of light ship condition and distribu- 
tion of volumes and their centres of gravity, as well as 
other basic data. 

The second part shall give a measure of the stability of 
the ship for specified conditions of loading. These condi- 
tions should be such as to provide the master with a 
reasonable basis for the assessment of the stability of his 
ship for any other condition of loading. 

The third part shall provide the master with diagrams 
and/or tables which will enable him to assess the stability 
of the ship with reasonable accuracy and the minimum 
calculation on his part for any condition of loading. 

Sections I, II and III are included to illustrate in detail the 

three main parts of the stability manual referred to above. 

It is considered, however, that a fully comprehensive 

stability document of this kind should be required only on 
these ships for which stability is a problem, but is neverthe- 
less recommended for other ships as well. 


Section I 


Basic data to be included in the stability manual: — 
Part I of the Stability Manual should include the following 
particulars : — 


1. The ship’s name, the name of the builders and yard 
number, date of build, particulars of classification, port 
of registry, gross and net tonnages, principal dimensions, 
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the maximum permissible draught and corresponding 
displacement and deadweight. If load lines are assigned, 
the relevant type should be indicated. 


2. Any scaled drawing necessary to show clearly the use 
and distribution of the various cargo compartments, 
tanks, stores, as well as machinery, crew and passenger 
accommodation spaces. 

3. The capacity and the centre of gravity (longitudinal, 
vertical, and transverse) of every compartment available 
for the carriage of cargo, fuel, stores, feed water, 
domestic water or water ballast. Curves giving capacity 
and vertical centre of gravity as functions of depth are 
to be included. 

4. Curves of the effect on stability of free surface as a 
function of liquid level in each tank of the ship in which 
liquids may be carried, including an example to show 
how the metacentric height is to be corrected. 

5. A copy of the report on the inclining experiment and of 
the calculation for the light ship condition. 

6. In the case of a ship to which Type “A” or reduced Type 
“B” freeboards have been assigned, a copy of the calcula- 
tion of KG as required by Regulation 27 of the Load 
Line Convention 1966 and detailed in the IMCO recom- 
mendation on the subject. 

7. A diagram showing the load line assigned and the cor- 
responding freeboards, and also displacement, metric 
tons per centimetre immersion, and deadweight cor- 
responding to a range of mean draughts extending be- 
tween the waterlines representing the draught in the light 
condition and the draught corresponding to the upper- 
most load line. 

8. Hydrostatic particulars of the ship including the height 
of transverse metacentre and the values of the moment 
to change trim one centimetre for the range given in 
Item 7. These particulars would be most conveniently 
given in tabular form for draughts at close intervals. 


Such tables should include data corrected for a suitable 
range of trims. 

9 Cross curves of stability. 
For angles of heel less than 50° the curves should be 
prepared using intervals of not more than 10°. 
Cross curves should also be constructed for a suitable 
range of trims. 

10. The estimated total weight and centre of gravity of items 
such as:— 
(a) Passengers and their effects, 
(b) crew and their effects, 
(c) vehicles in the case of car ferries, 
(d) deck cargoes, 
(e) swinging loads. 
Where applicable, guidance will be required as to the 
methods used in assessing weights and the centres of 
gravity. 

11. Possibly, data to assist the master in evaluating corrective 
heeling moments, due account being taken to the adverse 
effect of the free surfaces which may be created. 


Section II 


Actual and empirical conditions to be included in the 

Stability Manual. 

(A) Each condition represented in this part of the informa- 

tion manual should include the following : — 

1. Small scale profile and, where applicable, plan view 

diagrams of the ship showing the distribution of all 
components of the deadweight. 
A calculation showing lightweight, distribution and 
weight of all components of the deadweight, their 
longitudinal and vertical centres of gravity, longi- 
tudinal and vertical weight moments, giving in 
answer the displacement corresponding to the appro- 
priate condition, and positions of longitudinal and 
vertical centres of gravity. Free surface effect should 
be shown for each tank. 

3. A summary of the appropriate condition showing 
the mean draught displacement, longitudinal centres 
of buoyancy and gravity, trimming moment, moment 
to change trim one centimetre, trim calculation, 
draughts at after and forward perpendiculars and, 
if necessary, draught in way of draught marks. 


i) 
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4. A statement of the appropriate positions of centres 
of gravity, and also the metacentric height. The 
latter should be corrected for free surface effects. 

5. A diagram showing a curve of righting levers (GZ). 
The righting levers should be corrected for free sur- 
face effects. 

6. A statement showing the extent to which the ship 
complies with international regulations, i.e. area 
under GZ curves within prescribed limits. 

A suitable form of presentation of this information is 

shown in Figs. 50 and 51. 


(B) Conditions which should be described in the Stability 


Manual : — 

Different categories of ships will require a varying num- 
ber of basic conditions depending on the variety of 
cargoes intended to be carried. 
There are, however, three basic conditions which will be 
common to all ships: — 

1. Light condition. 

2. Ballast condition. 

3 


Homogeneously loaded condition at the maximum 
permissible draught, except that where this is clearly 
inappropriate, the fully loaded condition appropriate 
to the trade of the ship should be substituted. 


Light condition—if permanent ballast is fitted, diagrams 
and statements should be provided for the ship in the 
light condition both 


(i) without ballast (only initial stability need to be 
included), and 
(ii) with ballast. 


Ballast condition—diagrams and statements to be pro- 
vided for both the following conditions : — 


(i) departure, and 
(ii) on arrival. 


Homogeneously or fully loaded condition—as for the 
ballast condition. 

In addition, conditions appropriate to the range of 
cargoes intended to be carried should be added to the 
Stability Manual. These would include the carriage of 
grain, containers, timber and oils of different grades, 
where applicable. 


Page 
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Section III 


Addidtional information to enable the master to determine 
stability on the basis of conditions already included in the 
Stability Manual. 

Part III of the Stability Manual should include the follow- 
ing items: — 

1. Precalculated diagram from which the Master can deter- 
mine whether the stability is acceptable under the govern- 
ing stability criteria in any condition of loading. 

One way of arranging a diagram which serves this pur- 
pose is indicated in Fig. 52. 

By computing the displacement and the vertical moment 
corrected for free surface and using these values with the 
diagram, the GM value may be read off directly. 


Curves of constant 


Curves of constant GM displacement 


KG 


Curve of limiting val ves | 
of GM according to 
stability criteria 


Vertical moment(corrected for free surface) 


Fic. 52 


Displacement curves. 
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Since stability criteria related to the characteristics of the 
curve of statical stability, i.e. the GZ-curve, which is 
normally the case, may be expressed as functions of the 
value of GM for a certain ship with a certain displace- 
ment, the governing stability criteria may be indicated on 
the diagram as a curve of limiting values of GM. If the 
value of GM calculated for a particular condition of 
loading lies below this curve, the master will know 
immediately that the stability of his ship complies with 
the governing criteria. If, on the other hand, the value 
of GM lies above the curve, he will know that a re- 
distribution of the cargo or the use of ballast will be 
necessary to reduce the value of KG sufficiently to obtain 
a Suitable value of GM. 
Likewise, if excessive values of GM are to be avoided, 
a curve of limiting maximum values of GM may be 
included in the diagram. 
The use of the diagram should be explained by clear 
instructions and examples. 
The effect of trim on stability should be taken into 
account when necessary. In that case the diagram under 
item (1) should also be prepared for a suitable number 
of trimmed waterlines. 
In order to provide the master with enough information 
to enable him to carry out a complete stability calcula- 
tion, without making use of the diagram, detailed instruc- 
tions of the following calculation steps should be 
included. 
(a) Calculation of the actual vertical centre of gravity. 
(b) Calculation of draught and trim. 
(c) Calculation of free surface correction. 
(d) Calculation of GM. 
(e) Lifting of form stability parameters from cross- 
curves. 
(f) Construction of GZ curves. 
In addition, the stability criteria to which the GZ-curves 
are subjected should be specified. 


APPENDIX V 


POSITION OF CREW ACCOMMODATION WITH 
REFERENCE TO LOAD LINES 


At the International Labour Conference held in Geneva in 
1949, it was decided that certain proposals with regard to the 
partial revision of the Accommodation of Crews Convention 
1946 should take the form of an International Convention, 
now known as “Convention (No. 92) concerning Crew Accom- 
modation on Board Ship (Revised 1949)”. 

In paragraph | of Article 10 of this Convention, it is 
stipulated that: — 


“Sleeping rooms shall be situated above the load line 
amidships or aft.” 


Regulation 4(1) of the British Merchant Shipping (Crew 
Accommodation) Regulations 1953 (Stautory Instrument 1953, 
No. 1036) requires that: — 


“In every ship to which these Regulations apply, the 
crew accommodation, other than store rooms, shall be 
wholly situated above the Summer Load Line, if any, 
marked on the ship in accordance with the provisions of 


the Rules made under Section 42 of the Merchant Ship- 
ping (Safety and Load Line Conventions) Act, 1932(e).” 

In the comparable Regulations of the Commonwealth of 
Australia, the Winter Load Line is the limiting line. 

It is evident, therefore, that the same Convention is inter- 
preted in different ways by different countries. 

The Society is at times requested to approve crew accom- 
modation arrangements, but, in the main, such approval is 
dealt with by the National Authority concerned. Disagreeable 
consequences have occurred in some cases, due to late con- 
sultation between Builders and Administrations culminating 
in some loss of deadweight. 

It has been the practice in the London Office, purely as a 
service to them, and even when the Society is not concerned 
with the application of these Regulations, to warn Builders 
or Owners whenever it is apparent that some part of the crew 
accommodation could be in a submerged position. Cases have 
occurred when, through circumstances outside our control, 
the warning may have come too late to be of practical value. 
Whenever possible, therefore, such circumstances should be 
pointed out to Builders or Owners at an early stage of design. 
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When your Chairman invited me to participate in the 
discussion on this paper, which he said has something to do 
with Load Lines, I readily accepted because it was a subject 
in which I had been interested since my early sea-going days 
when sailing under a captain who thought that the Load Line 
marks of his ship were on the funnel, by the way he permitted 
his ship to be loaded. 

In the 1930’s this was not an unusual occurrence especially 
among foreign traders as times were hard and freights were 
not much better, so every bit of cargo the ship could carry 
the Master and his Agents endeavoured to try their luck—in 
a number of cases it did not pay off as the ever watchful 
B.O.T. Surveyor made them pay the price for trying to evade 
the law. 

When this paper eventually reached me, I thought the 
distributor had made a mistake and had actually handed me 
a newly revised extract of the Society’s Rules. I could not 
believe that the monumental document I had before me was 
actually a paper written by Surveyors, for the Staff Associa- 
tion, however, to do justice to such a fine work, I knew that 
I had to do some careful reading to contribute a constructive 
reply. 

Part I of the paper certainly took a long time to digest as 
it is crammed full of the most interesting information to most 
of us who have not had the opportunity of studying Free- 
board Regulations and how the Rules are formulated. Our 
colleagues in countries throughout the world whose respon- 
sibility it is to administer the requirements of their Admini- 
strations will, I feel sure, find the contents of this paper most 
informative, and a great guidance in their daily work. 


In Part II, under the heading “Philosophy”, I was most 
interested to read that one authority on Load Line require- 
ments stated that “maximum load lines should be defined as 
those which correspond to the average of the smallest to 
which competent captains are prepared to take the ordinary 
risks of familiar voyages on ships of known characteristics 
without undue fears of damage to crew, ship or its cargo”. 

It would, therefore, seem evident from what I said in my 
opening remarks, that this Rule was to some Masters still in 
force in the 1930’s. 

The Authors have amassed a wealth of information in pre- 
senting this monumental document to the Staff Association, 


which is easily readable and I am sure will be of great value 
to our colleagues in Outports and in Ports abroad where they 
are not in easy reach by telephone, or other communications, 
with Headquarters. 

As I read on, I note with pleasure that the Authors have 
selected the relevant parts of the Regulations which directly 
affect the Surveyor and this, in itself, will save the Surveyor 
a considerable amount of time by not having to thumb 
through the published Rules of the Convention. For Head- 
quarters staff, it is expected that the published Rules are in 
everyday use. 

Before the modern class of ship came into being, I had 
sometimes found it difficult to ascertain which was the free- 
board deck, before looking at the Load Line Certificate and 
it is quite evident from Regulation 3(9) that even today it 
can still be most confusing. 


It was of interest to read that the Owner of a ship, subject 
to approval of the Administration, may nominate a deck 
lower than the uppermost continuous deck as the freeboard 
deck. (Regulation 3(9).) 

I am quite sure that an Owner orders his ship to suit his 
trade requirements, but would the Authors kindly explain 
more about this matter and why the emphasis in the Regula- 
tion, that he is given the option. 

The only obvious advantages which I can see are: — 


(a) Lighter scantlings (as per O.S.D.) in conjunction with 
lighter draught. 


(b) Or maybe in tonnage measurement although, under “Ton- 
nage Mark” System, this should not be necessary. 


In Regulation 3 the Authors have carefully compiled and 
expanded the definition of terms and thus made it easy for 
the Surveyor to understand their full meaning which is so 
necessary when one is not fully acquainted with this Require- 
ment of the Administration. 

I would now refer to Part 5 respecting Articles and Defini- 
tions, some of which are self-explanatory and, to my way of 
thinking, well expanded upon, which has made them quite 
understandable and an excellent guidance to Surveyors in the 
field. 

This whole section will greatly assist those of us who have 
to give accurate replies to telephoned enquiries, from Owners’ 
representatives, especially when one has not the time or 
opportunity to thumb through the published Regulations of 
the Authority. 

Whilst grateful for all that has been written, I have, how- 
ever, one critical remark to make in respect of Article 19— 
“Duration of Certificates”. 

In busy ports where a Surveyor sometimes may have as 
many as six ships undergoing Special Survey at any one time, 
there are occasions where the survey rapidly nears completion 
and he has not had the opportunity to advise London Office 
that a new Certificate is required, or he may have forgotten 
to take such action in view of the pressure of work. Notwith- 
standing that he is satisfied with the condition of the ship 
and has complied in all respects with the requirements of a 


Periodical Survey and that the validity of the original Certifi- 
cate can be extended, he must obtain consent from London 
Office before he is permitted to extend the Certificate for a 
period not exceeding five months. 

Time changes in various parts of the world compared with 
G.M.T., as well as a survey finishing on a weekend, could 
mean a delay of as muchas three days before consent is 
received from London and one can well imagine that the 
Surveyor would have a very red face if he informed a Ship 
Owner that the ship could not sail until approval to extend 
the Certificate had been received from Headquarters. 

I would, therefore, ask the Authors why it is not possible 
for the Society’s Senior Representatives in the port or country 
where the survey has been held to authorise the Surveyor to 
extend the Certificate instead of having to refer this matter 
back to London. 

Has the Authority specially appointed a member of Head- 
quarters Staff to give such authorisation? 

Regulation 7 brings me to another enquiry and I would be 
glad if the Authors would explain why there is a restriction 
on the number of initial letters which may be used to indicate 
the mark of the assigning Authority. I note that not more 
than four initial letters may be used. 

A few years ago the late John Murray, when visiting a 
shipyard where I was associated with new ship construction, 
reprimanded the Ship Surveyor for allowing the Shipbuilder 
to indicate on the ship’s side plating, with intermittent light 
runs of welding, where the boot topping should stop and 
where Owner’s colours began. 

This brings me to Regulation 8 where I note that it is per- 
missible for the details of Load Line marks to be welded to 
the plating. Do not the Authors consider that such methods 
are not in keeping with the high standards of shipbuilding we 
have today. 

The requirements of Regulation 12—Doors and Portable 
sills and those of Regulation 21—Cargo Ports and other simi- 
lar openings, I feel should be read as one regulation especially 
in respect of (d) of the former quote: — 


“Tt is the responsibility of the Surveyor to bring to the 
Master’s attention the requirements that the dates of 
removing, replacing and hose testing are to be recorded 
in the ship’s log book.” 


I am of the opinion that such a ruling should not only 
apply to portable sills but should be enforced on vessels with 
patent steel hatch covers, side, or fore and after cargo loading 
doors. 

It should be the responsibility of the Master to ascertain 
through competent staff that the securing arrangements have 
been put to their proper use and closing appliances have been 
proven watertight. This should be recorded in the ship’s 
official log book. 

If such a regulation had been enforced in the Norwegian 
car and passenger ferry which foundered in the Skaggerak on 
7th September, 1966, the disaster may never have happened. 
Would the Authors not agree that this is a feasible proposal 
and worthy of some consideration. It was stated at the inquiry 
by a representative of the Classification Society that only two 
out of the total of nine locking devices were securing the 
stern doors and in his opinion the vessel was unseaworthy. 
Officers and members of the crew stated that six of the locks 
were never used as it took so much time to fasten them. 

Whilst the Authority is most explicit in expressing certain 
dimensions, weights and quality of materials for certain 


Regulation requirements I am surprised to note in paragraph 
10 of Regulation 15 “Cleats” that an approved material for 
such an item has not been included. 

To the outdoor Surveyor conducting a Load Line Survey, 
cleats are a source of trouble, simply because the correct 
material has not been used in their manufacture. I consider 
that this item which is so important to closing appliances 
should require special attention respecting the materials of 
which they are made. 

I would now draw attention to Regulation 16, paragraph 4, 
which concerns means of securing and maintaining weather- 
tightness. The Regulation from which I quote states “that to 
ensure that tightness can be maintained in any sea conditions, 
tests for tightness are required at the initial survey and may be 
required at periodical surveys”. It is of the latter requirements 
I would seek the Authors’ opinion because Circular Number 
2226 containing the Society’s Instructions clearly states that 
weathertight covers over hatchways must be hose tested. 

Owners have, in many cases, declined to carry out this 
requirement stating that it was difficult to apply and caused 
them unnecessary time and expense and outport Surveyors 
have had much difficulty in enforcing this requirement. 

It is the responsibility of every Surveyor to comply with 
the Rules and Regulations of this Society but when there is 
a must and a maybe in a Regulation which concerns both the 
Society and the Administration there could be a clash respect- 
ing its correct interpretation. 

With reference to Regulation 22, paragraph 2(a), it is stated 
that the controls for the main and auxiliary sea inlets and 
discharges should be sited at a reasonable predetermined 
height above lower working platform level and the Society’s 
Rules require that the inlet valve spindles for the main 
injection valve should extend not less than 18 inches above 
lower platform level. 

It is becoming more and more evident that with ships 
having machinery spaces aft, especially in large tankers, the 
fine lines of the after section of the vessel restrict the amount 
of space which can be classified as bilges thus the rate of 
flooding, if, say, a main injection pipe fractured, coupled with 
the restricted bilge surface area, would in no time flood the 
space to a greater depth than 18 inches above working plat- 
form level before any action could be taken. I consider it 
would be practically impossible if there was complete rupture 
of the sea injection pipe for any person to get anywhere near 
the control wheel in order to close the valve, especially in 
ships with large bore injections. 

Would not the Authors agree that important valve spindles 
should be led up to the first accessible platform or deck in 
the vicinity of, or directly above, the valve or valves. 

I feel that most Surveyors, when carrying out Load Line 
Surveys, have not given much consideration to the importance 
of the height of a ship’s bow, but when reading these Regula- 
tions and examining the formula contained on page 63, it is 
apparent that this part of the ship is of considerable import- 
ance when formulating the Load Line Requirements. 

Would the Authors kindly explain why the bulbous bow is 
not taken into account when considering deck wetness in 
relation to height of bow. 

It was understood that from tank experiments the rate of 
immersion of vessels with bulbous bows was less than for 
vessels which had the conventional bow which I would have 
thought was most important, but perhaps the Authors would 
confirm this. 


Appendix I, paragraph (16)(k)(vii), page 77, referring to 
Scuppers and Sanitary Discharges defines that the valves shall 
be examined to ensure that they are functioning correctly. 

Bearing in mind that the modern ship has an enclosed 
sewage system which discharges below the water line it is not 
possible to examine these valves at Annual Surveys without 
the ship being drydocked. 

Annual Load Line Surveys have a 12-month limit and the 
ship should be examined in drydock at intervals of about 12 
months but they may have up to a maximum of two years. 

Would the Authors not consider that valves of this nature 
be classified as sea connections and receive attention at each 
survey held in drydock. 

Whilst the Authors have subscribed so much _ useful 
information in their paper and have provided the Surveying 
field force, in one sweep, with what the 1966 Load Line 
Convention actually means and the intentions of how it 
should be interpreted, I must express a little disappointment 
that they have not given us what I will term a guidance table 
respecting the countries for whom the Society has been given 
authority to issue the 1966 Load Line Certificates, from whom 
shall the Surveyor seek authorisation to carry out the survey 
whether it be a Consular Official, the National Authorities 
equivalent to our Board of Trade, or Board of Navigation. 
Also to whom shall the Certificates be sent or from where 
shall the certificates be issued, and which ports require a copy. 

This matter has caused much confusion to Surveyors in the 
field and especially in ports abroad, notwithstanding that the 
Society has in many respects endeavoured to issue precise 
instructions. Would the Authors kindly give consideration to 
this suggestion so that at a glance the Surveyor has all the 
information he requires. This, I am sure, will be a great aid 
to Surveyors, and if such a reference is compiled it should be 
revised say every six months or a year and an instruction 
attached to it stating that the previous issue should not be 
destroyed. 

The only other criticism I may have to make is of the 
untimely presentation of the paper, bearing in mind that those 
of us who are contributing to the discussion have had to do 
some swotting up during the festive season. 

When my Christmas dinner was being served I had read up 
to Regulation 44 and thought that the terms contained therein 
were most appropriate for the occasion. To comply with the 
requirements of Stowage was fair and reasonable, but the 
titles of paragraphs such as Uprights and Lashings reminded 
one not to consume too much liquor as the wife might bring 
the requirements into force without undue delay. 

When it came to the rulings on Stability there were enough 
to make one think twice, especially in respect of (a) liquid 
intake—both weight and distribution. However, one must be 
grateful that nature provided us with such excellent scupper- 
ing and bilging arrangements, without mechanical aid, thus 
permitting one to regain level keel and thank God that the 
Bow Height in the gentlemen’s toilet was in accordance with 
Regulation 39. 

To conclude, I would offer my sincere thanks to the Authors 
for presenting to the Staff Association such an excellent paper, 
the contents of which will be of great benefit to all Surveyors, 
wherever they may be, when undertaking Load Line Surveys 
on behalf of Authorities who have delegated the Society to 
carry out their requirements. 

I would take this opportunity of adding special thanks on 
behalf of all Engineering Surveyors who already have, or are 
hoping to attain a dual designation of Ship and Engineer 


Surveyor coupled with my personal desire that this paper, as 
well as the paper by Macmillan, on Safety Equipment, will 
periodically be updated and issued to each joining member 
of the Technical Staff. 


Mr. F. H. ATKINSON 


It is very fitting that this paper is presented on the Twelfth 
Night of Christmas with the Authors sitting here like three 
wise men bearing gifts of Freeboard, Stability and Subdivi- 
sion. The last time I had anything to say about Load Line 
was during the 1966 Load Line Conference when I had to 
preface my remarks with “My Government thinks’. However, 
whatever I say tonight are my own thoughts and have nothing 
to do with the Government of Liberia. 

The Authors are to be complimented not only on the con- 
tents of the paper, but also upon its magnitude—it took 400 
delegates representing about 100 countries four weeks to pro- 
duce the 26 thousand words which appear in the final report 
of the Conference, and I notice that the three Authors sitting 
here tonight have produced 65 thousand words and it obvi- 
ously has been no small task for them. 

Perhaps one of the tragedies of the 1966 Conference was 
the fact that the opportunity was not grasped to combine the 
1960 SOLAS Convention and bring the whole subject of free- 
board, stability and subdivision, as well as fire, on to one 
common footing and under one convention. The Authors 
quite rightly imply that the 36 years which have elapsed 
between the 1930 Convention and the 1966 Convention is too 
long a time and I wonder if they anticipate a marriage be- 
tween safely and load line occurring before the next 36 years 
have passed. 

Turning to the paper itself and also to the Conference, one 
of the biggest anomalies of the 1966 Convention is the flood- 
ing characteristics of a Type A ship (Regulation 27) when 
compared with those of a B-100 vessel. For the former it 
would appear that only a one-compartment standard of flood- 
ing is necessary whereas with the latter which ends up with 
very much the same draught, size for size, a two-compartment 
standard of subdivision is necessary. The Authors advance the 
reason for not having the same standard as being the small 
hatches which are found on Type A vessels, but bearing in 
mind the recent casualties that these vessels have experienced, 
should Type A vessels not require to have at least a two- 
compartment standard of floodability? 

It is assumed from Fig. 19 on page 38 that for a B-100 type 
vessel, the machinery space is to be flooded in conjunction 
with the cargo space immediately forward of the machinery 
space. The Authors give the impression that one need only 
worry about flooding when the ship is in the fully loaded, 
even keel condition. Bearing in mind the considerable trims 
that can be experienced by large tankers, should similar 
calculations not also be carried out with the vessel in the 
ballast condition, starting with some considerable trim by the 
stern? 

The Authors talk on page 17 of the marking of the deck 
line on Type E quality plate and suggest that bead welding 
will be satisfactory. I would suggest that this is not a good 
practice and that where any welding must be carried out on 
E quality plate, the welding should be as large as possible so 
that the maximum amount of heat input is put into the plate 
with a corresponding reduction in the risk of brittle fracture. 

The Authors have given a very good example of how the 
freeboard of a Type B vessel should be calculated, but I 


would make a plea for a similar calculation for a B-100 and 
a B-60 type vessel so that the mysteries inherent in this type 
of ship are made known to us all, and at the same time per- 
haps a B Type vessel with a timber mark could be given as 
well as a Type A ship. 

In conclusion, the Authors are to be thanked for presenting 
us with this veritable volume. The paper perhaps should be 
looked upon as Instructions to Surveyors rather than a tech- 
nical transaction, but I have no doubt that it will prove 
invaluable to all members of the Society, particularly to those 
starting in the Freeboard Department. I now look forward to 
receiving the pocket-sized, abridged version. 


Mr. A. C. ROY-CHOUDHURY 


I would like to thank Mr. Simpson, Mr. Bates and Mr. 
Beckwith for their extensive and comprehensive treatment of 
the 1966 Load Line Convention and its implications. 

In getting international agreements in this matter and in 
their application, we have no doubt a powerful help in the 
United Nations agency IMCO. But its conferences, because 
of the large number of delegates and the different interests 
that have to be reconciled, can only slowly proceed in the 
direction of uniformity. 

Nevertheless, past development has been from somewhat 
arbitrary regulations to those made on grounds of experience 
and on the basis of scientific calculation. And similarly, the 
1966 Convention did take certain important steps. The major 
examples are: — 

Elimination of the flush deck penalty; 

Discarding of round of beam correction ; 

More specified definition of superstructures ; 

Abandonment of the “f.d.B.” formula as main deter- 
minant of strength in unclassed ships ; 

Bringing in of loading and stability information as 
measures towards safety at sea. 

However, one has to remember that one of the main diffi- 
culties in achieving uniformity of regulations is the fact that 
construction of ships in different countries necessarily follows 
diverse designs, and this will always be the case. It is clear 
that in the search for universal agreement, we cannot think 
in terms of imposing standardization which will kill invention 
or obstruct technological evolution in the industry. 

The problem of fitting any convention to an evolving 
science of shipbuilding will always remain, and in this con- 
nection we have to think of modifications in the 1966 Con- 
vention required by new types of vessels, like containers and 
liquefied gas carriers. 

Having made these general remarks, I would like to raise 
some specific questions ; — 


(1) Part II—Philosophy 

(a) Why should freeboard continue to be determined by 
length, when length of ships is increasing so fast? 
Originally it was calculated on depth and breadth. 
From wave study it is known that small ships will 
rise with waves, whereas long ships will have violent 
pitching movement. Waves of less height will lift up 
a long ship considerably less, whereas a short vessel 
will go up and down with the wave. So is it not 
necessary to find some other criterion than length? 

(b) Similarly, why for depth correction, the length-depth 
ratio continues to be 15? 


(c) Why should the position of the bridge matter in com- 
puting excess sheer? 
(2) Regulation 44 
Height of timber deck cargo on an uncovered part of 
freeboard deck. Some timber can absorb water by 50 per 
cent of its weight and this seems to involve serious risks. 


The U.K. Rules fix the transverse metacentric height to 
“not less than 0,05 metres”. On what basis? 


(3) Regulation 10 


In approval of stability arising from question of flooding, 
what allowance to be made for wind forces? 

These and other questions being raised should show that 

the Convention will continue to be scrutinised to see in what 
respects it needs to be more specific and extended. 


Mr. J. R. G. SMITH 


The Authors are to be complimented on producing such a 
mammoth and detailed work. This is surely one of the classics 
of all Staff Associations papers and one which will be of great 
value to outside Surveyors. I wish, therefore, to direct my 
remarks from the viewpoint of the outside Surveyor who will 
be required to implement the contents of this paper at the 
ship. 

I think it well, first of all, to draw attention to Fig. 9, on 
page 17, showing the position of the deck line as being at the 
level of the deck intersection with the moulded line at side 
and then squared out level to the outside of the shell plating. 
This is entirely logical, and is to be welcomed, as the corres- 
ponding sketch in the actual Convention shows the deck line 
at the level of the deck continued down the line of camber 
to the outside of the shell plating. This has, in the past, caused 
some confusion as it meant that on ships with a steep camber 
the freeboard, as measured, did not match up with the 
moulded depth and the calculated moulded draught. 

I would be grateful if the Authors would enlarge on the 
following points. 


Page 20—Approvyal of Stability (Regulation 10(2)) 


For ships whose stability is to be approved by the Society, 
to what extent is the Surveyor to concern himself with the 
Inclining Experiment? Is he required personally to check 
draughts, specific gravity of the water, condition of the ship 
and the actual inclining figures? 


Also on page 20 (Regulation 12) 


The requirements regarding bolted sills. Is the same required 
for bolted plates for unshipping machinery parts, etc.? I have 
in mind especially, those sometimes fitted on pump room 
entrance tops, or in pump room entrance bulkheads or poop 
front. In the two latter cases, they are usually bolted to very 
low permanent sills, to facilitate the use of a trolley. 


Page 39—(Regulation 27 paragraph (iv)(b)) 

Pipes, ducts or tunnels within the extent of penetration of 
damage. Should arrangements to limit flooding be shown on 
the Report C.11? When, at the time of building, this para- 
graph has been complied with how would the Authors suggest 
control of possible later alterations? I am thinking particu- 
larly of piping systems which are not normally under the 
jurisdiction of the Ship Surveyor. Relatively minor piping 
modifications could be made which could jeopardise the ship’s 


capacity to withstand flooding without the Ship Surveyor 
being aware of it. 


Timber Stowage (Regulation 44(5) 

Could the Authors give some guidance as to the size of 
uprights, particularly timber uprights, that are required to be 
of adequate strength? 


-age 71—(Appendix I paragraph (3)) 

As the majority of the 1966 Load Line Convention Regula- 
tions as regards conditions of assignment are written into the 
Society’s Rules, would any exemptions be permitted for the 
ships listed in paragraph (3) as classed vessels, but without 
freeboard assignment? It being noted also that Chapter D 
of the Society’s Rules is applicable only to ships of 90 metres 
(295 ft) and over in length. What Rules would be applied 
for ships less than 90 metres in length and without a freeboard 
assignment? 


Page 77—Ships with Timber Load Lines (Appendix I para- 
graph 16(k)(xi) 

Could the Authors confirm that permanent fittings only are 
to be examined at Periodical Inspections, and that uprights, 
lashings and timber deck cargo lifelines, etc., are not to be 
examined? What is to be the procedure regarding these tim- 
ber stowage items at Periodical Surveys? Should not the tim- 
ber deck cargo linfelines at least be examined, as deck cargo 
lifelines are required by paragraph (5) of the Regulation 25 
notes on page 34, irrespective of actual timber freeboard 
assignment? 


Mr. J. V. RUGG 


I would like to compliment the Authors on a well written, 
comprehensive paper which has clarified many points on 
which, as a newcomer to Lloyd’s Register but not to ships, I 
was a little hazy. There is, however, one point which I would 
like to put to the Authors, i.e. using the Load Line Conven- 
tion as a basis, National Authorities have formulated their 
own rules which vary considerably from country to country. 
As surely various aspects of different National Rules must be 
nearer the ultimate in safety than others, I should be most 
appreciative if the Authors would clarify this point. 

Also, what procedure, if any, is to be taken when a ship 
changes flag and already has 1966 freeboards assigned, but 
with certain conditions not complying with the requirements 
of the new flag? 


Mr. G. ORD 


The Authors are to be congratulated for the herculean 
effort required to produce this comprehensive paper and for 
the excellence of the result. 

I have only one comment to make and this refers to the 
last sentence of paragraph (c) on page 76 which states “a 
Rpt. 8 should be forwarded whether or not the ship is classed 
with the Society”. I consider the Rpt. 8 should not be used 
for unclassed ships as this is contrary to present practice and 
Instructions to Surveyors. A Rpt. 8 is a “Classification Report” 
and, when completed, is for consideration by the Committee 
of Lloyd’s Register, consequently a different Rpt. form should 
be used for unclassed ships as in the case of other surveys on 
such ships. Furthermore, if the Rept. 8 is used, and because 
of it being recognised as a classification report, it is likely to 
be detached from the C.11(f) and sent in error to Classifica- 


tion Reports (Hull), Broadgate House, resulting in a delay to 
the processing procedure. 


KOBE OFFICE 


This paper will be an invaluable addition to the records of 
the Staff Association and the Authors deserve our congratula- 
tions and thanks for the considerable effort that must have 
gone into its preparation. Requests for guidance in the inter- 
pretation of the 1966 Convention are received very frequently 
in Kobe Office and the paper will be invaluable in helping 
us to deal with these. 

The shipyards in Japan build principally to N.K.K., A.B.S., 
L.R. and N.V. class in that order of frequency and they are 
therefore in a strong position to compare not only the require- 
ments of different Administrations, but also the interpretation 
of these requirements by different Assigning Authorities. 
Some builders have a tendency to think, rightly or wrongly, 
in terms of Classification Society requirements for load line 
matters, and since Lloyd’s Register is usually dealing with 
ships on behalf of a more varied number of Administrations 
than some of the other Societies, “our” requirements may 
tend to appear less consistent than those of these other 
Societies. It is important, therefore, that the Society should 
be clear in its instructions as to whether a particular require- 
ment is a universally adopted requirement of the Convention, 
an interpretation by one or more Administrations, or an 
interpretation by the Society when no Administration require- 
ment or interpretation exists. This distinction is considered of 
some importance since the Society has sometimes been held 
to be severe in its requirements when in fact we have only 
been applying Administration requirements which are valid 
for any Classification Society. 


1. Freeboard and Forecastle Length (Regulation 3(1)) 


The adoption of the waterline at 85 per cent of depth as a 
datum is to be welcomed. As a result, however, it is possible 
for a forecastle length to comply with the Convention but not 
with the Society’s Classification Rules, due to the different 
definition of length. Likewise the definition of amidships in 
the Classification Rules differs from that in the Convention. 
These points may appear trivial but are the sort of thing 
which are eagerly pounced on by Japanese shipbuilders with 
requests for an explanation. 


2. Freeboard Deck (Regulation 3(9)) 


Some container ship designs have a “second deck” which, 
not being continuous athwartships, does not qualify as a deck 
which could be designated the freeboard deck. Nevertheless, 
the scantling draught may sometimes be no more than that 
which could be obtained if the “second deck” was, in fact, 
eligible. It is believed that in such cases the upper deck may 
be treated as a superstructure deck from the point of view of 
coaming heights, etc., but perhaps the Authors could clarify 
this. 


3. Sheer in Relation to Sagging (Regulation 38(1)) 


The Authors state on page 8 that the matter of sagging in 
the loaded condition was discussed but it was decided that 
any correction to allow for loss of deadweight would be too 
complicated and the matter was dropped. 

Some Japanese shipyards, perhaps acting under commercial 
pressures, have now adopted the practice of building-in an 
initial hog of keel, one effect of which is to minimize the loss 


of deadweight. This is achieved by inserting two or more 
triangular wedges thereby keeping the deck and keel parallel, 
the effect being to reduce the design sheer in the finished ship. 
Since these ships invariably have a deficient sheer and this 
further reduction would result in an increase on freeboard if 
taken into account, it is of importance to establish whether 
actual “as fitted” sheer or design sheer (ignoring the initial 
built-in hog) should be reported for computation purposes. 
The Author’s views on this would be appreciated. 


4. Weathertightness (Regulation 3(12) 


The definition of weathertight as opposed to watertight is 
welcomed as there has often been some confusion between 
these terms, which is not helped by the use of the abbreviation 
“WT, 


5. Doors (Regulation 12) 


It has not been the practice in this office to insist that doors 
with reduced height sills should only be capable of being 
opened from the inside (page 21). Provided they are always 
kept closed and locked at sea and are so marked there seems 
no reason why the door should not be operable from both 
sides as required by Regulation 12(1). 

Are the conditions (a), (b) and (c) on page 21 universally 
accepted by all signatories to the Convention? 


6. Miscellaneous Openings in the Freeboard Deck (Regula- 
tion 18) 


Proposals are being received for an increasing number of 
designs of quick acting Butterworth covers, grain ports and 
the like. The object is to get away from the amount of work 
involved in removing 20 to 30 nuts and the likelihood of 
losing some before closing the hatch again. These proposals 
usually take the form of small hatch covers with about three 
clips or toggles on a coaming of about 100 millimetres or less 
in height. Another form is like a miniature tank hatch cover 
with an arch bar hinged at one side, fixed at the other and 
applying central pressure to the cover. 

We understand the U.K. Authorities will only accept closing 
arrangements other than closely spaced bolts on a coaming 
of less than Rule height if the hatch is not to be opened at 
sea and if a hinged cover is fitted with a minimum of three 
fixing points round the circumference at 350 millimetres dia- 
meter and five at 450 millimetres diameter (thereby virtually 
rejecting the arched bar type of cover if it operates hori- 
zontally). We have also had instructions that “it is considered” 
that similar requirements should be made for other flags. We 
understand that other Administrations have taken a less severe 
attitude and would therefore ask if there has been a recent 
uniformly adopted change in the Regulations. Our earlier com- 
ments on the distinction between uniform requirements and 
individual interpretations are also relevant to this. 


7. Scuppers, Inlets and Discharges (Regulation 22) 


It is believed that ABS define the -O1L, -02L and “acces- 
sible positions” from the Tropical Load Line, not Summer 
Load Line. 

It is the practice in this office to accept Japan Industrial 
Standard Schedule 160 pipe up to 100 millimetres diameter 
and schedule 120 thereafter for pipe lengths outboard of Con- 
vention valves (and for open-ended scuppers leading below 
the freeboard deck). These pipes have thickness in excess of 
paragraph D 2815 of the Rules. 
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Between Convention valves and for open ended scuppers in 
superstructures not leading below the freeboard deck—e.g. 
poop deck scuppers—we usually ask for schedule 80 pipe 
which has a thickness of 5,5 millimetres at 50 metres diameter 
to 8,6 millimetres at 100 millimetres diameter. 

Wherever possible we prefer to see all scupper main pipes 
below the freeboard deck of Schedule 80 thickness but this 
cannot be insisted upon. 

Some owners require valves in discharge lines additional to 
those required by the Convention. After some discussion it 
was agreed that these could be of ordinary cast iron which, 
for all its brittleness, is probably no more vulnerable to 
damage than a piece of ordinary pipe in the same position. 


8. Side Scuttles (Regulation 23) 


During 1969 a Committee of the Japanese Ship Machinery 
Manufacturers’ Association developed a new standard side 
scuttle specification for use on L.R. classed ships. One of the 
Society’s Surveyors sat on this Committee and had a con- 
siderable influence on the finished specification, which is 
equivalent to the B.S.3024 and, it is claimed, easier to make. 
The Specification has been approved by the Society, and this 
action has been well received as an example of co-operation 
between the industry and the Classification Societies. Until 
now sidescuttles to B.S.3024 have been manufactured to order 
with a corresponding price penalty. The Japan Industrial 
Standard, which is accepted by N.K. and A.B.S. is not 
acceptable to the Society in Convention positions. 


9. Tanker Freeboards (Regulation 27(2)) 


A tanker recently completed in this district was assigned 
Type B freeboards and the conditions of assignment dealt 
with accordingly. No subdivision calculations were made. 
Perhaps the Authors could comment on this since the impres- 
sion could be gained from the Convention and the paper that 
all tankers will be assigned Type A freeboards, with a “plus” 
as appropriate if a lesser draught is desired. 


10. Protection of Crew (Regulations 26, 27(7)(a)) 


This regulation has perhaps caused more perplexity than 
almost any other in the Convention due to the wide variation 
in interpretation by nearly every major Administration. It is 
good to note that the Society is actively trying to bring about 
a more uniform interpretation in the case of Administrations 
which do not have their own requirements, but puzzling to 
note that some of the Society’s proposals are severe compared 
with some accepted elsewhere. 


(a) Type “A” Ships 
Is the proposal affected by the absence of a forecastle? 
The proposal to base the requirement for gangway or 
walkway in terms of freeboard favours the short, deep 
type of ship such as is common in Japanese shipbuilding. 
It would seem that a walkway will usually be sufficient 
for most Japanese-built tankers over about 150 metres 
length. It is noted that no mention is made of shelters in 
the Society’s proposal. 

(b) Type “B60” Ships 
Here again the 3,000 millimetres freeboard appears to be 
reached at a length of about 150 metres. As ships of this 
type are normally longer than this a walkway will usually 
suffice except where side rolling hatch covers are fitted. 


(c) Type “B” Ships 

It is assumed that stanchions will be required 6 metres 
apart as in the text and not 2 metres apart as in the 
diagram. The present practice is to require only provision 
to be made for rigging a lifeline port or starboard when 
required. The new proposal for permanent lifelines is 
more severe. Presumably hinged stanchions which can 
be lowered when working cargo, etc., will continue to be 
acceptable but should wires be held in position by open- 
ended hooks or should they be threaded through closed 
eyes? 


11. Approval of Stability (Regulation 10(2)) 


The Society has hitherto tried to steer clear of this awkward 
subject and it would appear that even now there is reluctance 
to grasp the nettle. [It would seem unlikely that, if a particular 
Administration is unable to deal with the matter, another 
Administration or Classification Society will relieve us of the 
responsibility. 

It is thought highly desirable that, when required, stability 
should be verified at as early a stage as possible in a similar 
manner to the preliminary examination of longitudinal 
strength so that any doubtful loading conditions can be dealt 
with early and eventually final approval can be given before, 
or very shortly after, completion of the ship. Perhaps the 
Authors could give more information on this subject in par- 
ticular with regard to the nature and extent of data required 
and the form of calculation which is carried out in making 
the approval. 

It is known that the Board of Trade have laid down details 
of the procedure to be adopted including procedure for 
approving individual shipyards’ methods of calculation, 
thereby eliminating the need for other than spot checks on 
subsequent ships from each shipyard. Does the Society intend 
to introduce a similar procedure? 

Some clarification of the statement of P 103, “Cross Curves 
should be constructed for a suitable range of trims’? would 
be appreciated as shipyards will undoubtedly request more 
precise instructions on this point. 

It would seem possible to omit the details of areas under 
the GZ curves, etc., when it is reasonably obvious that the 
recommended criteria are fulfilled and perhaps a suitable 
alternative criterion could be adopted for such cases. 

It is understood that Japan also requires and undertakes 
approval of stability. 


12. Certification Authorisation (Appendix I, paragraph 2) 


As there are discrepancies between the list given on page 71 
and Circular 2238 with addenda, perhaps the Authors could 
state the latest position with regard to the application of the 
Convention and the flags for which the Society has been 
authorised to act. It is noted that reference is made in Appen- 
dix II to interpretations of the Convention by Canada (page 
80) and Hong Kong (page 82) although the Convention does 
not yet apply to ships flying the flags of these countries. What 
is the latest position regarding these flags, and also the 
Bahamas and Bermuda? 


13. Timber Loadlines—Gangways (Regulation 44(11)) 


The Convention is quite clear (Regulation 44(11) on page 
67) in the requirements for a guard rail or lifelines on each 
side of the timber cargo spaced 330 millimetres apart. The 
Japanese shipyards meet this requirement by fitting strong 


posts at each masthouse (or equivalent) fitted with a series of 
lugs at 330 millimetres spacing. Lifelines port and starboard 
are then fitted, with stretching screws but without intermediate 
stanchions or supports, to the appropriate lugs depending on 
the actual height of timber cargo. 

This arrangement appears to be acceptable to most National 
and Assigning Authorities. 

We have no experience of the British requirement for a 
permanent walkway (i.e. side rails plus floor) over the timber 
cargo, but a recent case for Hong Kong registry was finally 
resolved by the Owners explanation that a permanent walk- 
way, constructed entirely of wood, is fitted in Canada on each 
occasion to the satisfaction of the Port Authorities. Every so 
often a ship returning in ballast would bring back a number 
of these walkways for re-use. 

We should be glad if the Authors would clarify whether 
the requirement for a walkway over timber deck cargoes 
where timber freeboards are not assigned (as given on page 
34, paragraph (5) second sub-paragraph) is a generally 
accepted interpretation of the Convention or the Society’s 
view of good practice. If the former, then it is more severe 
than Regulation 44(11) in spite of the increased height of 
platform. If the latter, then difficulties will certainly arise 
should such a case occur in Japan. 

Is there any accepted method of fixing a built walkway 
securely without damaging the timber cargo? This is particu- 
larly relevant when sawn timber is being carried. 

It is noted that the words “walkway” and “passageway” 
have both been used in the paper and since these appear to 
have the same meaning perhaps one or other could be 
dropped. 


Future Developments (Part VII) 


The opinion appears to be widely held that the 1966 Con- 
vention, though a step in the right direction, did not achieve 
as much as was hoped for. One of the results of this has been 
the regrettable number of individual interpretations of regula- 
tions left in indefinite form. It would be virtually impossible 
to decide which is the “right” way to evaluate, say, the cor- 
rection for deficient bow height or the equivalent length of a 
curved superstructure end but it is to be hoped that more 
uniformity will eventually be achieved in these and other 
matters. 

Argument as to whether such items as strength, subdivision, 
and stability are properly related to Load Line Assignment is 
likely to be endless and the likely outcome may be a single 
Convention embracing all these and including all items at 
present covered by SOLAS requirements. The effect of this 
on the Classification Societies which may become more closely 
identified with their respective Government Authorities is 
perhaps out of the scope of this paper, but the Authors’ 
thoughts on the matter would be welcomed. 

In the more immediate future the appearance of this paper 
as Instructions to Surveyors will be eagerly awaited. Diagrams 
such as those on page 29 and page 18 are invaluable and the 
inclusion of more diagrams would be helpful. It will not be 
surprising if, since the paper was written, more interpretations 
of the various Regulations have been made and it is hoped 
that these and others which will no doubt follow can be made 
quickly known to all Surveyors. Bearing in mind, however, 
that the flow of such information is a two-way traffic, the 
writers will endeavour to play their part in “feeding back” 
any appropriate information which comes their way. 


Mr. H. L. WALKER 


It has taken me some time to carry out my promise con- 
cerning the excellent paper on the 1966 Load Line Convention 
by which the Authors have enriched the Staff Association. 
Congratulations and thanks. 

The lengthy list I send has been compiled with a view to 
gaining some more information on the subject, drawing atten- 
tion to errors and questioning the validity or wisdom of some 
details. Due to scarcity of time I have skipped much of the 
tabulated information and the index, where I believe you have 
already noted errors, and it is certain there are some items 
you have had second thoughts about yourselves and which I 
have not noted 

So far as the Convention is concerned, I grieve about differ- 
ences between nations in the interpretation of the Regulations 
and am surprised, principally, that freeing port shutters may 
be fitted with closing appliances and that R.O.B. or its 
absence are ignored—but I was led to believe many years ago, 
by a senior colleague, that barter sometimes prevails much 
more effectively than reason or wisdom at international con- 
ferences. 

The enclosures are not sent as a contribution to your paper 
but are forwarded simply to assist you in assessing and cor- 
recting your paper which I can see in edited form as one of 
authority guiding the work of our colleagues for the next few 
decades and perhaps, also, the wider shipbuilding industry. 


Floodability (page 6 and later) 


B-60 ships, etc., are approved subject to certain require- 
ments including ability to withstand flooding. This, in some 
cases, means that such flooding will be to a very large pro- 
portion of the depth of the hold but no increases above 
normal W.T. bulkheads are required. Is this practice such as 
can withstand close scrutiny? 


Ventilators (page 10) 


What is a reasonable interpretation of “stowed conveni- 
ently near the ventilators?” Argument could be made that it 
does not appear to be desirable for, say, plugs and covers 
being stowed at numerous positions unless the positions are 
at the ventilators. 


Scuppers and Discharges (page 10) 

Believe entry in last column would be increased in value if 
the following addition made ‘“‘and to the level at which the 
shell is penetrated”. 


Side Scuttles (page 10) 


Should have reference to deckhouses as well as to enclosed 
superstructures. 


Regulation 3 (page 14) 


Must sheathing be of wood to affect the freeboard depth 
(D)? Convention does not stipulate. 


Regulation 3 (page 16) 


Would it not be impossible for moulded displacement to be 
shown from a base at the bottom of the keel? It would seem 
such a displacement would be an extreme displacement and, 
therefore, necessary correction could not be made by addition 
of keel thickness to d (moulded draught). 


Regulations 3(10)(a) and 20 (pages 16 and 27) 
Raised Quarter Deck 


Regulation 3(10)(a) states a raised quarter deck is regarded 
as a superstructure, Regulation 20 that air pipes are to be 
17} in. high on the superstructure deck, but in the paper, in 
Table 1, is indicated that air pipes are to be 30 in. above 
raised quarter decks? What is correct? (See also Regulation 
20 in this contribution.) 


Regulation 12 (page 20) 


Why should doors be of same scantlings on a deckhouse 
or superstructure, no matter whether the rule thickness of the 
plating in which the doorways are fitted is -26 in. or -40 in. 


(page 24) 


From the evidence given in Fig. 1, the port and starboard 
doors on the poop front bulkhead do not require to have 
companionway rule height sills and the asterisks at these 
doors are therefore confusing. Do not B-60 ships also 
require inner and outer doors? 


Regulation 19 (pages 25 and 26) 


Would fire flaps meet B.O.T. requirements for closing 
appliances to machinery spaces and cargo compartments, 
indicated necessary in paragraph (3)? 

The comments already made under “Ventilators” also have 
some bearing on paragraph (4). 

With regard to paragraph (1) it is assumed the change in 
thickness of coamings on high coamings should not exceed 
more than say 2 millimetres, i.e. ‘08 in., e.g. if a vent coam- 
ing is made from plates two in number in height it would not 
be permitted to reduce from °40 in. to «26 in. 

The same assumption would apply also to paragraph (6). 


Regulation 20 (page 27) 


What is the required height of air pipes on raised quarter 
decks? If this may be 17} in., why should it be necesary to 
increase their height when a superstructure is of less than 
standard height? 


Regulation 22(1) (page 26) 


With reference to Fig. 15, it has been understood the outer 
valves are always required to be non-return but second and 
third sketches in top row do not show this. 

Is it a requirement that the upper ANVR shown in second 
and third sketches in top row and first sketch in second row 
be positioned above the deepest seasonal load line? 

In the first sketch in second row, it is stated one valve to 
be always accessible but Convention requires the inboard one 
to be so. 

If all shell valves are made NR why need the inner valve 
be above deepest Load Line? 


Regulation 22(2) (page 29) 
Could B be as A in Fig. 16, having in mind that traps will 
be fitted below the sink and below the washbasin? 


Regulation 22(2) (page 30) 

What is meant in paragraph (4) by the word “overboard”? 
Would it not be appropriate to believe the clause misleading 
in that 
(1) If a superstructure is intact, scuppers therefrom could be 

Jed to bilges in certain cases. 


(2) If a deckhouse does not give access to below deck, the 
type of door fitted would not appear to be a Load Line 
matter. 

(3) The same requirements for a deckhouse on a freeboard 
deck would not be applicable to one fitted on first or 
second tier above. 

(4) When it is appropriate to fit non-detachable screw plugs? 


Regulation 23 (pages 30 and 31) 
What is the reason for “erections” being used in paragraph 
(1)(c) when superstructures would seem quite appropriate? 
Where windows are fitted in position (c) and (d) as are 
indicated in paragraph (3) to be in order, what is acceptable 
as equivalent to permanently attached deadlight? 


Regulation 24(6) (page 33) 


What is required in the design of securing appliances to 
merit approval? (See paragraph (6).) 

Would securing appliances be approved in any circum- 
stances where the freeboard is less than on a Type B ship? 


Regulation 25 (page 34) 


Why has the desired position of guard rail supports been 
so defined in paragraph (3) when it so often is structurally 
desirable to keep them a little further inboard on ships with 
rounded gunwales so as to keep them clear of the gunwale 
seam? (See also D 511 of the Rules.) 

Why in the requirements set forth in paragraph (5) is it 
required that walkway stanchions are to be spaced not more 
than 59 in. apart when the height above the load water line 
is considerable? 


Regulations 25 (facing page 34) 


It is desired to comment on the column headed “‘Classifica- 
tion Societies” since some of the proposals cannot be under- 
stood. 

(a) The requirements for Type A ships should be “Three 
guard rails or wires at gangways or walkways? 

(b) The requirements at gangways or walkways should be 
similarly described for Type B ships with reduced free- 
boards. 

(c) Why should spacing of gangways be 1,5 metres on Type 
A ships and 5,0 metres on Type B- up to 100? 

(d) On Type B ships, surely the supports could be spaced up 
to 6,0 metres apart, or thereby, and not 2,0 metres apart. 
(See also page 35, clause (a), under sub-heading (Regula- 
tion 25(4).) 


Regulation 25 (page 35) 


(e) On Type B ships with freeboards reduced by not more 
than 60 per cent of difference between A and B values, 
why cannot a passageway on top of hatchways at or near 
centre line of ship be accepted instead of passageways 
each side? (See paragraph (1).) 

(f) The note (d) in paragraph (2) for this type of ship is in 
conflict with note in right hand column of table facing 
page 34 in that one requires the wire to be on the hatch 
coamings and the other does not. 

(g) The notes on page 35 relating to Regulation 27(7)(a) do 
not specify height of gangway required but table facing 
previous page shows them in each case to be at super- 
structure deck level. May they be at lower level if free- 
board is not less than 3,0 metres? 


(h) The paragraphs (2)(d) relating to Type B—not more than 
60 and (b) relating to Type B ships should be modified 
to read at the end in each case “between the hatchways 
and supported as necessary”, instead of “between the 
hatchways where stanchions to be fitted as necessary”. 

(i) Under the sub-heading “Application” two rails or wires 
are mentioned for gangways or platforms but three are 
always mentioned in Fig. 18 and not in every case does 
the spacing of stanchions agree. Consideration appears 
desirable. 


Regulation 26 (page 36) 

What is meant by the words ‘‘adequately drained” in para- 
graph (1) at the end of the second clause? 

Would a non-detachable screw plug in the poop or deck- 
house front be acceptable? The second clause of paragraph 
(4) is difficult to comprehend when the rules, as in D 5102, are 
remembered. 


Regulation 27 (page 37) 

(a) Steering gear spaces are frequently accessible from the 
engine room, but a watertight door is fitted in the inter- 
vening bulkhead. Surely the requirement of the last sen- 
tence in paragraph (3) would not apply in such cases. It 
would seem, if this is so, that some other word should 
be substituted for “‘accessible”’. 


Regulation 27 (page 38) 

(b) In the second box from top relating to Type A ships in 
Fig. 19 there is printed “Type A greater than minimum 
but equal to or greater than Type B”. At first sight this 
seems almost ridiculous but the reasoning can, upon study 
be discerned. Nevertheless, it appears of very doubtful 
purpose and I believe such a ship could scarcely be 
regarded as being of Type A. 


Regulation 27 (page 39) 
(c) Mention of ventilator coamings might with advantage be 
included in paragraph (iv)(a). 


Regulation 27 (page 40) 

(d) Is it necessary for Society’s Surveyors to participate in 
the inclining experiment of a British ship when the B.O.T. 
take an active part? 


Regulation 36 (page 56) 
Cannot understand the formula or the reason for it, as 
included in paragraph (4). 


Regulation 37 (page 57) 

Cannot understand how the first clause of paragraph (3) 
can be reconciled with the fifth clause “Where the . . . Lines 
I and IL”. 

Surely it is not only the position of the after bulkhead 
which determines whether or not a superstructure is a 
detached bridge. Take the case of a combined poop and 
bridge or a bridge extending from 0°045L forward of the 
A.P. to 0°50L from the A.P., having an effective length of 
0:455L. The U.K. ruling upon the position of a bridge at the 
end of the paragraph (3) is difficult to understand when the 
Convention permits line Il to be used when a forecastle 
effective length exceeds 0°4L. 


Regulation 38 (page 59) ; 
The meaning of the second clause of paragraph (7) is not 
clear. 


In the definition for L in paragraph (12) the word “or” 
should be inserted between “poop” and “forecastle”’. 
Regulation 43 (page 67) 

Why is British Unit thickness not equated to Metric Units 
to the nearest hundredth of an inch, e.g. *39 in. as equivalent 
to 10 millimetres? 

Appendix I paragraph (16)(g) (page 76) 
(a) What is meant by paragraph (g)? Surely working of 


cargo should cease to enable a survey to be carried out 
with maximum safety and efficiency. The Surveyor would 
be expected to ensure that survey is carried out expedi- 
tiously so as to minimise suspension of cargo working. 

Appendix I paragraph (16)(k) (page 77) 

(b) Surely the requirement for vent plugs being attached to 
the coamings by substantial chains or equivalent is quite 
wrong. (See paragraph (vi).) 

(c) In paragraph (xi), what is meant by permanent fittings? 


AUTHORS’ REPLIES 


GENERAL COMMENTS 


The Authors wish to express their appreciation to the col- 
leagues who took part in the discussion of this paper. They 
are particuarly grateful to Mr. H. Walker whose contribution, 
although not intended by him to be included, was so typically 
searching that it must be given its due place. Acknowledge- 
ment is also given to colleagues who have forwarded com- 
ments from National Administrations. These contributions 
have been incorporated wherever appropriate. 

To facilitate ready reference the Authors’ replies which 
are specifically related to Articles, Regulations and Parts of 
the paper, have been grouped together under the applicable 
headings and in the same order as in the paper. 

Since the paper was written, new interpretations have been 
made, some early interpretations have been modified and new 
recommendations which may be applicable nationally or inter- 
nationally, have been formulated. These are contained in a 
Supplement which follows the Discussion. 

The contents of this Supplement have been arranged to 
correspond to the Parts or Appendices listed on page 1 of the 
paper. 

The Authors sympathise with Mr. Cook on the untimely 
distribution of the paper just before the Christmas season. It 
was the intention to release the paper much earlier but cir- 
cumstances made this impossible. It is gratifying to note that 
Mr. Cook derived some benefit from his reading, however, 
and he now knows from the point of view of Stability that 
it is better for Tanks to be completely Full or completely 
Empty and that Free Surface Effects should be avoided. Mr. 
Cook also managed to retain sufficient Bow Height whereas 
it is the Authors everyday experience that they are as likely 
as not to be Bows Under. As Mr. Cook makes no reference 
to Lifelines, it is happily concluded that he did not meet any 
Heavy Weather during his Christmas vacation. 

Mr. Atkinson regrets that the 1966 Load Line Conference 
did not take the opportunity to incorporate the subjects of 
freeboard, stability and subdivision of cargo ships into the 
1960 SOLAS Convention. Whereas the integration of different 
sets of regulations under one heading of Safety of Life at Sea 
will not by itself produce better regulations, it is agreed that, 
from the point of view of tidyness, all regulations or recom- 
mendations affecting the Safety of Life at Sea would be 
better presented under a single heading.* 


* THE IMCO MARITIME SAFETY COUNCIL is in favour of holding in 
1976 an International Conference to revise the International Convention for 
the Safety of Life at Sea 1960, and to incorporate in it the provisions of the 
existing International Convention on Load Lines 1966. 
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A number of recommendations were made by the 1960 
SOLAS Conference which included : — 


(a) 


The possible extension of the provision of the Convention 
to fishing vessels. 


The revision of tonnage measurement regulations. 


The elaboration of standards of stability for passenger 
ships, cargo ships and trawlers. 


The subdivision and damage stability of cargo ships. 
The fitting of openings in bulkheads and shell plating. 


IMCO have dealt with or are dealing with all of these 
subjects with the following results: — 


(a) Resolutions were made in November, 1968, which included 
standards for stability of fishing vessels, and recommended 
practice for portable fish hold divisions, freeing ports, 
exterior hatch coamings and doors sills. 


A new method of measurement has been agreed upon as 

a result of the 1969 Tonnage Conference. 

(c) Recommendations have been adopted for standards of 
stability for passenger and cargo ships of less than 100 
metres in length including those cases where deck cargoes 
are carried. 

(d) The 1966 Load Line Convention has opened the door to 
the application of standards of subdivision and damage 
stability to cargo ships. Recommendations have been made 
with regard to the subdivision of chemical tankers or 
ships carrying dangerous cargoes in bulk which are 
already applied by the Department of Trade and Indus- 
try. Recent casualties will inevitably lead to a new 
approach on the subject of subdivision of tankers, and 
other ships carrying pollutents. 

(e) The 1966 Load Line Convention has established new stan- 

dards with regard to openings in shell. (See Regulations 

21 and 23.) 


Although Mr. Atkinson makes a plea for the inclusion of 
a sample calculation for a (B-100) and a (B-60) type ship it 
is not thought necessary to include the complete calculations 
in this discussion, but the significant changes in the calcula- 
tion are shown in the Supplement to Part VI of the paper, for 
the full range of types from Type (B+) to Type (B-100) based 
on the ship already represented as a Type (B) ship in the 
paper. 

Mr. Choudhury offers the comment that earlier regulations 
were somewhat arbitrary. There is no doubt that the men 
who framed these regulations did so on the basis of existing 
knowledge and their judgement was consistent with prevailing 


(b) 
(c) 


(d) 
(e) 


(b) 


circumstances. It might be appropriate to recall, in the words 
of Sir Archibald Denny, that “to Lloyd’s Register belongs the 
credit of evolving an orderly method of assessing freeboard 
out of the chaos which had previously existed”. 


The 1890 Load Line Tables were the result of the work 
of a Committee which sat for eighteen continuous months. 
The 1966 Load Line Conference lasted six weeks. In view 
of the speed with which proposals were produced, corrected, 
accepted or rejected during those six weeks, it can only be 
concluded that the new regulations are no less arbitrary than 
the old, in relation to the calculation of freeboard. 


Mr. Choudhury probably confuses diversity in the inter- 
pretation of regulations with diversity of design or of types 
of ships. The Society’s work is bedevilled by diversity in the 
interpretation of specific regulations as applied to ships of the 
same design but of different flag. IMCO can perform a 
useful task in producing uniformity at least where the more 
important regulations are concerned, but its very constitution 
makes any progress lengthy and protracted. 


The Convention does not inhibit the design of container 
ships or liquefied petroleum gas carriers, as they can seldom 
operate at the maximum draught allowed by the Convention. 
It might be argued that the Convention does not cater suffi- 
ciently for the safety of ships of this type, but there is no 
doubt that IMCO will create new regulations whenever a 
need or a void appears. A case in point is the appearance of 
a Code for the Construction and Equipment of Ships carrying 
dangerous cargoes in bulk which will affect the design of 
chemical tankers. 


Governments are becoming increasingly environment con- 
scious, quite rightly so, and this is bound to have a significant 
effect on the design of some types of ships due to the nature 
of the cargoes they carry. 


Mr. Rugg has raised the issue of national interpretations. 
It cannot be repeated too often that the lack of uniformity in 
such interpretations is a constant source of difficulties to 
Societies such as ours. Efforts have been made to bring about 
uniformity wherever possible among the Classification 
Societies and, through their Working Parties, attempts have 
been made to influence Administrations, with some success. 
National Authorities, rely on their own statistics of casualties 
and their own experience and, up to a point, they are free to 
impose on their own national industries such standards as 
they think appropriate, even if these standards are in excess 
of Convention requirements. 


Mr. Ord’s remarks on the use of Rpt. 8 for surveys held on 
unclased ships are well taken. The fact that this form has 
been used for this purpose for some time does not alter the 
fact that such reports are more often than not referred to 
Classification Reports (Hull) and are not always passed to 
International Conventions Department. However, to create a 
new form to be used and stocked all over the world for the 
few cases which occur is not an attractive alternative. More 
is said on this subject in the part related to Appendix I of 
the paper, later in the discussion. 
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AUTHORS’ REPLIES TO CONTRIBUTIONS RELATED 
TO SPECIFIC PARTS OF THE PAPER, OR TO 
SPECIFIC ARTICLES AND REGULATIONS OF 

THE CONVENTION 

Part IL Philosophy 

Mr. CHOUDHURY 

The provision of reserve buoyancy is possibly the most 
important single factor in the determination of freeboard. 
Whether tabular freeboards are based on depth, breadth or 
length or from a combination of these parameters, the result 
can be expressed in the form of reserve buoyancy. 

One should remember that for any length, the rules contem- 
plate a standard ship having a depth L/15, standard sheer 
and a standard block coefficient of 0°68. 

In his paper “On Freeboard” presented to the I.N.A. in 
1901 Sir Archibald Denny made an analysis on the 1890 
Load Line Tables and the Lloyd’s 1882 Tables, and he came 
to the conclusion that the original framers of the Load Line 
Tables intended that all ships of the same length should have 
the same reserve buoyancy no matter what their depth might 
be. It was also made clear that reserve buoyancy as a per- 
centage increased with length. 

The tables were extended in 1892 to deal with ships of 
increased depth and consequently greater lengths than already 
catered for in the earlier tables. Straight line extensions to 
the tables were found to impose a rate of increase both in 
freeboard and reserve buoyancy which was too great for the 
larger vessels and in 1898 it was decided to adopt for ships 
of 38 ft. depth and upwards, having a length 12 times their 
depth, a uniform reserve buoyancy of 35°8 per cent. 

At the discussion of Sir Archibald Denny’s paper Mr. 
Martell, the then Chief Ship Surveyor of the Society, said 
“Waves are only of a certain height, and if you get to 
the extreme height of waves as far as experience has shown, 
there is no amount of the hull of the ship out of water that 
could be used in any way, or do any good to the lifting power 
of the ship... . There must be a point where you will have 
to draw the line, and that was the limit we fixed of 520 ft. for 
the length of ship”. 

Mr. Martell’s comments are as true today as in 1901, so 
long as a ship is considered to remain intact. 

Fig. 53 shows the curve of reserve buoyancy then appli- 
cable. The basic freeboards required by the 1930 and the 1966 
Conventions have been superimposed in this diagram, expressed 
as a percentage of depth for rough comparison, but the true 
percentage reserve buoyancy will, of course, be greater, at 
least for the smaller ships, than indicated by these two curves. 

Mr. Choudhury will find more information on this point, 
and also why a depth of L/15 was chosen as a standard, in 
the paper Mr. Watts presented to the L.R.S.A. during its 
1930-31 session. 

Sheer is intended to give lifting power at the ends of a ship. 
The allowance given for an excess of sheer reduces the free- 
board amidships and also reduces the angle at which the deck 
edge will become immersed thereby affecting the dynamic 
stability of the ship. The fitting of a bridge or similar erection 
is thereby recognised as an important factor in providing a 
suitable range of stability. 
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Part IV. Administrations do not vest the authority to issue Load Line 


Mr. WALKER 


Basic Freeboards 

There is no provision in the Convention to the effect that 
bulkheads of B-60 ships must be able to sustain a hydraulic 
head possibly exceeding the depth of the ship. It is our under- 
standing that normal watertight bulkhead scantlings are ade- 
quate. 


Table I. Ventilators 


It would be ideal if the portable closing appliances for 
ventilators were stowed against the ventilator coaming itself, 
but if this is not possible then stowage should be provided 
as close as possible to the ventilator, say, against a nearby 
erection or hatch coaming. (See also comments under Regula- 
tion 19.) 


Table I. Scuppers and Discharges 


It is agreed that by the addition of ‘“‘and the level at which 
the shell is penetrated” the present text would be clearer. 


Table I. Sidescuttles 
Reference should include deckhouses as suggested. 


Part V 
Article 19. Duration of Certificates 
Mr. Cook 
Whereas the Authors are in sympathy with Mr. Cook’s plea 


to allow senior representatives a free hand to extend the 
validity of Load Line Certificates, it must be stressed that 


Certificates or extend their validity to particular persons but 
to the Committee, this is why consent should be obtained 
from the London Office. 

That a Surveyor should have “forgotten” or left it too late 
to make this request is hardly a legitimate reason to deviate 
from this procedure. It would be improper to detain a ship 
simply because of lack of forethought, but any Surveyor 
who resorts to “unauthorised” action will inevitably be asked 
to account for it. 


Part VI 
Regulation 3—Definitions of Terms 
Paragraph (1). Forecastle and Freeboard Length 


KoBE 

Where Convention and Society’s requirements differ, we 
feel that the Convention requisite must override the other. 
This problem is not particular to the Society as most, if not 
all, other Classification Societies’ rules for scantlings are based 
on a length which is different to the freeboard length. How- 
ever, the question is not relevant to this paper. 


Paragraph (6)(a) Depth of Freeboard 


Mr. WALKER 

The Classification Societies are unanimous in accepting only 
wood sheathing which is permanent and of uniform thickness. 
It is difficult to ensure complete uniform thickness of com- 
positions and unlike wood sheathing the significance of their 
possible removal or disappearance might go unreported. (See 
Norway.) 


Paragraph (7) Block Coefficient 
Mr. WALKER 


As the depth for freeboard, the depth used for calculation 
of block coefficient, and the scantling draught are all 
moulded dimensions, it is considered that when displacements 
and rates of immersion are reported for the calculation of 
fresh water allowances, they also should be related to a 
moulded draught. 

This instruction would not be necessary if Surveyors were 
prepared to exercise more care when preparing their Rpt. 
C.11 (comp.). It happens too often that these particulars are 
reported with no effort to indicate whether the draughts are 
moulded or to bottom of keel and remove possible ambi- 
guities. No difficulty need arise if hydrostatic curves are 
forwarded with reports. 


Paragraph (9). Freeboard Deck 
Mr. Cook 


It frequently occurred under the terms of the 1930 Load 
Line Convention that in ships with two or more complete 
decks, the deck line had to coincide with the uppermost con- 
tinuous deck. 

It is logical and sensible that the deck line should be 
marked to coincide with the deck from which a limited 
draught can be calculated. 

The position of the deck line would by itself have no effect 
on the determination of scantlings which are based on draught, 
not on freeboard. (In many cases, however, draught is no 
longer a parameter for the determination of hull strength.) 

The option to designate a lower deck as the freeboard deck 
must be agreed to by the Administration concerned as this 
deck would also be the tonnage deck and it must satisfy the 
tonnage regulations for continuity and means provided for 
closing hatchways and other deck openings. 

In effect this part of the Load Line Rules is the only remain- 
ing link between current tonnage and load line regulations. 


Paragraph (9). Freepoard Deck 
Kose 

It is quite right that a “second” deck, unless it complies 
with the definition given in Regulation 3(9), cannot be re- 
garded as the freeboard deck. Apart from the transverse extent 
of the second deck, many container ships have a deep tank 
abaft the collision bulkhead with no second deck at all. In 
such ships, freeboards could not be assigned from the second 
deck. In addition some attention must be paid to the means 
of closing openings in this deck particularly where a “Tonnage 
Mark” may be assigned. 

Where the draught required in the case of container or 
other ships can be obtained by treating a “second” deck as 
the freeboard deck with a 100 per cent superstructure then 
the upper deck could be treated as a superstructure deck so 
far as coaming heights, etc., are concerned. 


Paragraph (10)(a) Superstructure 
Mr. WALKER 

This Regulation does indicate that a raised quarter deck is 
a superstructure, but reference to Regulation 13 will show that 
Openings on a raised quarter deck are to be treated as being in 
Position 1 which governs the heights of hatch and ventilator 
coamings, door sills and air pipes. (See also reply under 
Regulation 20.) 


Paragraph (10)(c) Superstructure 
Mr. WALKER 


Mr. Walker’s explanation is well taken. 
The last sentence in 10(c) was intended to remove any ambi- 
guity which apparently it did not. 


Paragraph (12) Weathertightness 
Kose 


Opinions do vary regarding our definition but it has been 
widely accepted. 


Regulation 4. Deck Line 


Mr. ATKINSON 

On the question of markings by means of welding reference 
should be made to Circular 2073, to paragraph 9 of Circular 
No. 2177 and more recently to Circular 2262. The comments 
made in answer to Mr. Cook’s contribution (Regulation 8) 
also apply here. This subject is really outside the scope of this 
paper, as it is not the responsibility of the International Con- 
ventions Department who must be guided in this by the 
expertise of those who deal with problems associated with 
welding and quality of materials. 


Mr. WALKER 
Yes. (See comment under Regulation 3(6)(a).) 


Regulation 7. Mark of Assigning Authority 


Mr. Cook 

The restriction on the number of initial letters which may 
be used to indicate the mark of the assigning authority is to 
limit to a minimum the number of marks consistent with 
ready identification. All Classification Societies manage very 
well with only two letters. 


Regulation 8. Details of Markings 
Mr. Cook 


It is true that the use of welding to indicate Load Lines, 
draught marks, etc., was frowned upon until fairly recently. 
It is, however, outside the scope of this paper to discuss the 
advantages, or disadvantages, of this or similar methods of 
marking, but only to record that it is currently permissible 
in the light of modern materials and welding techniques as 
indicated in Circular 2262. (See comments under Regulation 
4.) 


Regulation 10(2). Information to be supplied to the Master 
(Stability) 
Mr. CHOUDHURY 

The requirement contained in Regulation 27 in respect of 
the reserve of stability a ship must possess after flooding is 
related to an empirical loading condition. Correction for 
heeling moments due to wind forces is not required. 

It is worth mentioning that the Department of Trade and 
Industry, formerly the Board of Trade, require that curves 
of stability after flooding are to be included in the stability 
manual in cases where the assignment of freeboards is subject 
to an investigation of floodability. 


Mr. SMITH 

In those cases where the Society is to approve the stability 
manual, the Surveyor is expected to take an active part in the 
inclining experiment and should personally verify draughts, 


specific gravity of water, condition of ship and pendulum 
deviations. Guidance in this respect is to be found in para- 
graphs 71 to 83 of Part 4 (1956) of Instructions to Surveyors 
which, however, is to be revised. 

It is realised that much time may require to be expended to 
carry out inclining experiments but it is a duty which must 
be undertaken by the Society. 


KOBE 


It is regretted if the impression has been given that there 
is any reluctance on our part to deal with this particular 
problem. The nettle has been grasped as firmly as the pro- 
visions of the 1960 SOLAS and 1966 Load Line Conven- 
tions will allow. If an Administration wishes to delegate the 
approval of stability of a ship building to L.R. class in another 
country, with a view to the issue of a Safety Equipment Certi- 
ficate, to the National Authority of this country, this other 
Administration may either deal with the matter itself or 
delegate the work to a Classification Society which need not 
be L.R. (Refer Chapter I, Part B, Regulation 6 of 1960 
SOLAS). This is no hypothesis as such cases have already 
occurred. 

However undesirable it might be from our own point of 
view, and although approaches are made at intervals to the 
respective Governments to induce them to act otherwise, there 
is no other alternative but to accept the situation. Unless 
approval of stability is to be included as a Classification 
requirement we cannot insist that such approval be duplicated, 
as the Society is acting as an Agent of the Government con- 
cerned, and we could not impose such a procedure without 
its backing. 

Cases which involve a transfer of class or flag, or both, are 
also to be taken into account. If, for instance, a ship changes 
from British to Greek flag and there is no change in the 
draught or arrangements of the ship, we would accept evi- 
dence that the stability had been approved by the former 
Administration or its Agent. 

The point has been made on page 20 of the paper that even 
if the stability is not formally approved by the Society, a copy 
of the stability manual is to be obtained for scrutiny and 
record. 

It is hoped that any impression will now be dispelled that 
the Society seeks to evade responsibility in this particular field. 

It is agreed that stability should be verified at the earliest 
possible stage and it is up to the Outport Surveyor to ensure 
that the information is sent to London. Approval of pre- 
liminary information would naturally be subject to confirma- 
tion of the estimated KG by means of an inclining experi- 
ment. 

The data required and the form of calculation is detailed in 
Appendixes IIL and IV of the paper. 

It is assumed that the remarks regarding the Department 
of Trade and Industry procedure are made with reference to 
computer calculations. It is not proposed to adopt a similar 
procedure at present. The manner in which stability manuals 
is approved is detailed on page 20 of the paper. 

Stability manuals are bound to include trimmed loading 
conditions. As these conditions are checked on the basis of 
cross curves of stability it is evident that such cross curves 
must be prepared for a suitable range of trims which will truly 
reflect the stability of the ship in such conditions. 

We can seen no reason why areas under GZ curves cannot 
be recorded for each condition shown in the manual, and the 
reference to a suitable alternative criterion is not understood. 


Japan was omitted from the list of countries known to 
approve stability simply because the Society does not assign 
freeboards to ships of Japanese flag. 


Regulation 12. Doors and Portable sills 
and 


Regulation 21. Cargo Ports and similar openings 


Mr. Cook 


Paragraph (d) of Regulation 12 is intended to deal with an 
arrangement accepted as an equivalent to an intact bulkhead, 
the portable sills in question being removed only occasionaly. 

To extend the requirements for hose testing to hatch covers, 
and to side, stern and bow doors which are operated every 
time a ship puts into port is not practicable, however, desir- 
able it might be. 

The proper closing of such appliances is a matter of opera- 
tional control in the hands of Owners and Masters. 

The means provided to secure stern doors and the like must 
be as simple as possible to operate. The fitting of a large 
number of manually operated clips is not satisfactory as some, 
if not many, will normally be difficult of access and will not 
be pushed home. Hydraulic systems offer the best means of 
closing such doors with the provision that the power system 
is used only to engage the securing devices which should 
operate triggers to cause the hydraulic pressure to be released 
once the devices are fully engaged. A control panel on the 
bridge or near the door, or both, would give the Master an 
indication that the door is properly shut and he should not 
take his ship out to sea until this has happened. 

Failure of the power systems when at sea would have, 
therefore, no effect on the weathertightness of the door. 


Mr. SMITH 


An exposed opening with a low sill used for the unshipping 
of machinery parts may be closed by means of a gasketted 
plate secured by closely spaced bolts which makes virtually 
intact the bulkhead in which the opening is fitted. The require- 
ments for portable bolted sills would apply in such cases. 


Mr. WALKER 


The Convention states that doors are to be framed, stiffened 
and fitted so that the whole structure is of equivalent strength 
to the unpierced bulkhead. The bulkhead must be of strength 
suitable for the purpose it is intended and able to support 
the loads imposed on it. The door on the other hand can only 
be regarded as maintaining the integrity of this bulkhead in 
the same way as hatch covers. In this respect we have accepted 
the guidance of our Hull Design Appraisal and Plan Approval 
Department. (See also comments under Regulation 17.) 


KOBE 


If the weathertight door operable from both sides leads to 
a deck opening giving access to a space below the deck, then 
it must be regarded as a companionway door, and the proper 
height of sill should be fitted. 

We do not consider that the display of notices constitutes a 
satisfactory equivalent to a clear cut regulation and such 
notices can only, in our opinion, be regarded at best as an 
attempt to circumvent the intent of the Regulation. 

Conditions (a), (b) and (c) represent the Society’s view of 
an acceptable deviation from the Regulation affecting the 
height of door sills, and has been accepted as such by the 
major Classification Societies. 


Regulation 15(10). Cleats 


Mr. Cook 


It is true that no mention of the material to be used in the 
manufacture of cleats is made in either the 1966 or the 1930 
Load Line Conventions. However, the requirements were well 
laid down after the earlier Convention when riveted drop 
forged cleats were standard fittings. With the advent of weld- 
ing, cleats made of mild steel have been accepted. 

As a general principle cleats should be made of a malleable 
material and of sufficient stiffness so as not to bend or be 
distorted when wedges are driven home. 

Another omission from the Convention is the requirement 
that the ends of wood covers should be fitted with galvanised 
end bands. This requirement which is underlined in paragraph 
14(h) of Part 4 of Instructions to Surveyors remains valid 
today. 


Regulation 16. Weathertightness of hatch covers 


Mr. Cook 


Regulation 16(4) states that the tests for tightness may be 
required at periodical surveys. The Convention requirement 
is in this case overridden by the more stringent classification 
requirement. It must be pointed out also that the present 
requirement for hose testing of gasketted steel hatch covers 
was the result of much pressure and complaints from Under- 
writers faced by too many claims for cargo damage arising 
from the leakage of such covers. 

Admittedly the hose testing of hatch covers is a subject of 
controversy. It can be argued that the result of such tests will 
show only if there is a leak or not, but will not indicate the 
point of leakage, even if expensive staging has been erected 
below the hatch. A chalk test to find sections of inefficient 
jointing would be preferable and after corrective action a 
hose test would confirm that tightness has been achieved. 


Mr. WALKER 
(a) We would not worry about very small flush hatchways to 
rope stores but some Administrations, particularly the 
D.T.1., are very reluctant to allow any reduction in 
heights of coamings unless supported by very good 
reasons. The D.T.I. have agreed recently to the height of 
some small hatchways not used at sea being reduced pro- 
vided the spacing of toggles or other securing devices is 
not more than 305 mm. It would be preferable for this 
reason to advise London of any request for a reduction 
in the height of coaming of such hatchways. 


D 2503 of the Society’s Rules limits the loading on a 
hatch cover to 224 lb per square foot only on account of 
the strength of the supporting deck structure. D 2509 and 
2510 permit loads actually greater than those stated in the 
paper without increasing the strength of the hatch covers 
themselves, provided the supporting structure is adequate. 
Reference will be made to D 2503, 2509 and 2510 when 
the paper is revised. 

Reference to Circular 2226 was made only to reinforce 
the case for regular testing of the tightness of hatch 
covers. 

Yes. The last paragraph above “Sweden” has been 
reworded. (See “Additions and Corrections”, September 
1970.) 


(b) 


Regulation 17. Machinery space openings 
Mr. WALKER 


If there are no unprotected openings within the poop then 
the rule height indicated in Regulation 12 (first paragraph, 
page 21) would apply. Confusion might arise in that this 
height is not the rule height required for a companionway. 

The caption in Fig. 14 affecting access to machinery spaces 
has been reworded to include (B-60) ships. (See “Additions 
and Corrections’, September 1970.) 


Regulation 18. Miscellaneous openings in the Freeboard Deck 
Kose 

The U.K. ruling has been correctly interpreted but it is only 
recently that the Department of Trade and Industry have 
agreed to relax their requirement that hatch coamings of less 
than rule height, if allowed, should be closed by means of 
closely spaced bolts. 

This is yet another item where a uniform interpretation is 
desirable. Special national requirements must be adhered to, 
however, until such time as the respective Administrations 
decide to reconsider their attitude, possibly in the light of 
experience. 

This item is, however, relevant to Regulation 16(1) rather 
than to Regulation 18. 

Incidentally the D.T.L. accept small covers secured by means 
of a strong back and a single pressure point. 


Regulation 19. Ventilators 


Mr. WALKER 

So far as we know D.T.I. or any other Administration 
will not accept dampers unless they are of special design 
and as robust and efficient as a normal closing appliance. 

If circumstances are such that the stowage of closing appli- 
ances were inconvenient or impracticable, then closing appli- 
ances should be a permament feature of the arrangement. 

With regard to paragraph (1) it is agreed that changes in 
thickness should be more gradual, i.e. in a coaming of 12 ft 
in height made up of two parts the upper part of the coaming 
would be expected to be not less than °38 in. 

The same consideration would apply to paragraph (6). 


Regulation 20. Air pipes 
Mr. WALKER 


Air pipes on raised quarter decks should be of the height 
required as if they were fitted in Position 1, i.e. the rule 
applicable to hatch coamings and ventilators should apply 
also to air pipes. (See Regulation 13.) 

The Regulation assumes that the height of a “superstructure 
deck” above the freeboard deck is at least equal to the stan- 
dard height of superstructure other than a raised quarter deck. 


Regulation 22. Scuppers, Inlets and Discharges 


KOBE 

The vertical limits which determine the type and number of 
valves to be fitted on scupper pipes and discharge lines are to 
be measured from the summer load line; the Convention is 
quite positive on this score. The Classification Societies have 
agreed that when timber freeboards are assigned the timber 
summer load line should be the datum line for these limits 
and this view has been endorsed by the IMCO_ Sub- 
Committee on Subdivision and Stability who, at its meet- 
ing in December 1969, formulated a recommendation to the 


Maritime Safety Committee to the effect that the text of the 
Convention should be altered accordingly. 

Where an inboard valve is fitted which requires to be acces- 
sible for examination under service conditions, it has been 
agreed among the Societies that a position above the tropical 
load line, or the timber tropical load line if timber freeboards 
are assigned, will satisfy the Regulations. 

It is interesting to note that there are no problems in Japan 
as to the thickness of scupper and sanitary discharge pipes. 
Regard must be paid, however, to the requirements of the 
Netherlands in this respect (page 84). (See also Norway in the 
Supplement to this discussion.) 

The question of standard pipe thicknesses has been investi- 
gated by the I.A.C.S. Working Party on Load Lines. Agree- 
ment has been reached in October, 1971, on a proposal which 
has been referred to the Working Party on Pipes and Pressure 
Vessels for final acceptance by I.A.C.S. This proposed stan- 
dard will be found under Regulation 22 in Part VI of the 
Supplement. 

On the question of materials, all valves required by Regula- 
tion 22(1) or equivalents, i.e. where three valves are fitted 
instead of two to make the inboard valve accessible, are to 
be of ductile material. Ordinary cast-iron would not be accept- 
able for these valves, but any other valve fitted inboard of 
those required by this Regulation could be of cast-iron. 


Paragraph (1) 
Mr. WALKER 


There is nothing in the Convention to suggest tha the outer 
valve is to be of the non-return type. The fitting of a positive 
action valve at the ship’s side is a better proposition from the 
point of view of access to the non-return valve. In order to 
apply either the second and third top row arrangements, the 
pipe between the shell and the non-return valve must be of 
substantial thickness. 

There is, however, a requirement that a non-return valve 
should be fitted on the shell for the special cases given in 
paragraph (3) of the Regulation. 

The requirement that the upper (or innermost) valve should 
be positioned above the deepest load water line applies only 
to the left hand sketch in second row of Fig. 15. In all the 
other cases, there is a positive valve (sluice valve, or screw- 
down valve) which can be shut down and thereby makes the 
inboard valve accessible. 

In the first sketch, second row, two valves are shown. If 
the caption were to read “. .. . one on shell and the other 
always accessible . . .”, perhaps the question would not have 
arisen. 

If two non-return valves are fitted as and when required 
by the Convention (Regulation 22(1)) the inboard valve must 
be always accessible for examination under service conditions. 
This pre-supposes failure of one valve or both and at least 
one must be capable of being opened up for repair without 
undue risk of flooding. 


Paragraph (2) 
Mr. WALKER 


The answer is no. “A” is a weather deck scupper whereas 
“B” is a discharge from an enclosed superstructure. Traps 
cannot be regarded as providing protection against back flood- 
ing. 

Any erection in Positions 1 or 2 which is not fitted with 
Regulation 12 doors is to be regarded as being open under 
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the terms of the Convention. Any discharge from such 
erection should, therefore, be led overboard, like a weather 
deck scupper. If, on the other hand, erections, be they super- 
structures or deckhouses, are closed as required by Regulation 
12, then scuppers or discharges from within these erections 
may be led inboard. This answers points (1), (2) and (3) of 
the question. With regard to item (4) space drainage to the 
open deck through holes in end bulkheads should be dis- 
couraged unless fitted to open erections. Screw plugs, detach- 
able or not, have a habit of being forgotten. 

Paragraph (4) would be clearer if expressed: ‘‘Scuppers 


” 


leading from superstructures or enclosed deckhouses . . .”. 


Paragraph (2)(a) 
Mr. Cook 

It is true that should a pipe of large diameter become frac- 
tured it might be impossible for anyone to reach local controls 
and flooding of the lower parts of a machinery space aft 
would be rapid. It is, however, unlikely that full bore flow 
would occur in such a case. 

On the other hand the possibility of closing large valves 
through long remote control linkage is questionable and 
strong objections have led to the acceptance of controls at 
a level as low as considered practicable. Hence the require- 
ment that the controls should be sited at a reasonable pre- 
determined height above the lower working platform, due 
account being taken of the shape of the compartment. In this 
the Authors are in agreement with the suggestion that controls 
of important valves should be sited above the first accessible 
deck or platform. Accent must be placed on accessibility. It 
would be preferable to have rapid access to a relatively low 
position than difficult access to a higher position. The arrange- 
ment of the machinery space must influence the position of 
controls; the Surveyor in situ must have the advantage in 
weighing up the merits of alternative solutions. There is a 
trend towards motorising the controls of large size valves 
which may well offer a viable solution to the problem. In the 
case of tankers and some classes of ships of over 225 metres 
in length, Assigning Authorities must be satisfied that such 
ships will retain a satisfactory condition of equilibrium after 
flooding of the engine room. This is, of course, looking on 
the black side, but should such an extreme case occur we 
have the reassurance that at worst ships of these types will 
remain afloat after damage. 


Regulation 23. Sidescuttles 
KOBE 

It is always gratifying to find examples of active co-opera- 
tion between Industry and the Societies. 

The statement made that the J.I.S. standard is not accept- 
able to the Society in “Convention” positions requires quali- 
fication. 

Ships flying the Australian, British (U.K.) or Norwegian 
flags must have sidescuttles which comply with current British 
standards or equivalent. In the case of ships of other flags, 
sidescuttles complying with proposed I.S.O. standards, or with 
relevant national standards, are acceptable. 

Mr. WALKER 

The word “Superstructure” has been reserved throughout 
the paper for those “erections” which effectively contribute 
to the calculation of freeboard as defined in Regulation 3(10). 
Superstructures so defined are taken into account in paragraph 


(b). 


‘This paragraph has been deliberately curtailed as the ques- 
tion has caused us some trouble. So far as the D.T.I. are 
concerned windows are not to be fitted (a) below the free- 
board deck, (b) in superstructures as defined in Regulation 
3(10), or (c) in other erections or deckhouses in Position 1 
which enclose otherwise unprotected openings leading below 
the freeboard deck. 

Windows would be permitted in case (c) if the internal deck 
openings were protected by steel companionways closed as if 
they were exposed, with regard to type of door and height of 
sill, At the moment we would prefer to deal with cases 
involving the fitting of windows in second tier superstructures 
or deckhouses on their particular merit, taking into account 
the presence of openings leading below deck (see addition 
in Appendix II of Supplement, under “United Kingdom”). 


Regulation 24(6). Freeing ports 


Mr. WALKER 

We have not so far seen any proposals for securing appli- 
ances for shutters and are at a loss to understand why this is 
permitted by the Convention. We feel that their acceptance 
would have to be supported by sound reasons why such 
devices should be fitted at all. 

So far as Type “B” ships with reduced freeboards are con- 
cerned, freeing area should be normally provided by means 
of open rails, but if it was provided by an “equivalent freeing 
port area” we would oppose the fitting of shutters which could 
be locked. It would be preferable in such cases to have no 
shutters at all. 


Regulation 25. Protection of crew 
Paragraph (3) (page 34) 


Mr. WALKER 

Although there is an apparent conflict between the text of 
paragraph (3) and D511 of the Rules, the expression “as 
close as possible” should be related to structural considera- 
tions. 


Paragraph (3) (facing page 34) 


Mr. WALKER 

The “deck cargo” referred to in this paragraph is not a 
“timber deck cargo” and its height above the deck is an un- 
known factor which will vary in each case. Such cargo need 
not necessarily cover all of the exposed deck. The recom- 
mendations of this paragraph are for general guidance and 
in most cases we will have no knowledge that Owners are, in 
fact, carrying deck cargoes (other than timber) on odd 
voyages, or of the arrangements they propose to make for the 
protection of crew. 

This is made clear in the last sub-paragraph of paragraph 


(5). 
Regulation 25(3) (page 35) 


Classification Societies’ Proposals 


Mr. WALKER 

The proposal originally presented for the consideration of 
the LACS Working Party on Load Lines has since undergone 
much change. The current proposal which has not yet received 
unanimous agreement has been adopted in fact by the 
Liberian Authorities. (Refer to Circular 2261.) 
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Comments on the proposal contained in the paper are 
therefore of an academic nature and are only included for 
the record. 

Some alterations were made to the text as late as the proof 
stage, and Fig. 18 could not be properly corrected at that late 
stage. 

Taking the points raised in their respective order : — 

(a) The proposal permitted the fitting of only two rails or 

wires at gangways or walkways on Type “A” ships. 

The same requirements were to apply to Type “B” ships 

with reduced freeboards. 

The spacing of stanchions on gangways should have been 

1,5 metres for both Type “A” and Type (B-100) ships. 

On Type “B” ships, supports could have been spaced up 

to 6,0 metres apart. 

(e) The primary requirement was for a gangway at super- 
structure deck level between poop and bridge (if there 
was a bridge). Passageways at a lower level, i.e. at hatch 
top level, would have been allowed provided one was 
fitted on each side so that a passageway was available as 
far away as possible from the weather side of the ship. 


Fig. 18 was intended primarily for a broad “‘instant” 
comparison between various National Interpretations and 
for this reason, as well as space considerations, it was not 
possible to include every single detail thereon. 


For the same reason only minimum requirements had 
been indicated. If someone had wished to fit a walkway at 
hatch top level instead of two walkways at deck level (one 
each side) on a (B-60) ship with a freeboard not less than 
3,0 metres then this would certainly have received due 
consideration. It was felt, however, that as a uniform 
level was required it would have been much more con- 
venient to fit walkways at deck level than attempt a 
similar arrangement at hatch top level, involving the 
fitting of short permanent gangways between hatchways 
and between hatchways and deckhouses or superstruc- 
tures. 


(b) 
(c) 


(d) 


(f) 


(g) 


(h) 


Agree that the proposed wording would be an improve- 
ment. 

The criticism is valid. It must be appreciated that the 
“uniform” interpretation described on pages 34, 35 and 
36 of the paper is still at the proposal stage, the latest 
consensus of opinion being that two rails could well be 
acceptable for gangways and passageways. The text was 
modified accordingly at the proof stage but alteration to 
illustration 18 was not possible. 


(i) 


Regulation 26. Special Conditions of Assignment for Type 
“A” 
Mr. WALKER 

The reference to adequate drainage in paragraph (1) is 
intended to convey that the space between the two weather- 
tight doors should be drained by a scupper led overboard 
where it would be subject to the requirements of Regulation 
25, or led inboard to a suitable bilge or drain tank. 

A non-detachable screw plug in the poop or deckhouse 
front would not be acceptable. 

D 5102 sets a lower limit of 250 millimetres to the height 
of coamings to cargo tanks. However, if International Con- 
vention requirements are more stringent than the Society’s, 
the former must take precedence. The question of removing 
this sentence from the Rules or its revision has been under 


consideration for some time, but no decision has yet been 
made so far as the wording of the Society’s Rules is con- 
cerned. 


Regulations 26, 27(7)(a) 
KoBE 


Protection of crew 


We agree wholeheartedly with the comment that the wide 
variation in interpretation is perplexing. The attitude of many 
major Administrations is necessarily influenced by their own 
records of accidents at sea and also by the advice and experi- 
ence of sea-going personnel. 

There is very little hope that those Administrations which 
have already formulated their own interpretations would 
agree to a substantial relaxation of their present requirements 
and any attempt in achieving uniformity of interpretation on 
the basis of a lowest common denominator would be bound 
to fail. 

The Classification Societies’ proposals for standardised 
requirements for the protection of crew to be applied to ships 
registered in those countries which do not have clear cut 
Regulations of their own have been the subject of further 
discussion by the Working Party on Load Lines. The final 
recommendation is likely to be much less stringent than at 
first proposed. The current draft proposal has, in fact, been 
adopted by the Liberian Administration. It will be found in 
the Supplement to the discussion in the part reserved to 
National Interpretation of the Convention, and in Circular 
No. 2261. 


(a) Type “A” ships 

The proposal is not affected by the absence of a forecastle. 
Members of the crew may still have to reach the forward end 
of the ship under adverse conditions. The proposal for walk- 
ways or gangways is related to the height of platform avail- 
able, consequently the stringency of the requirements must 
increase as the freeboard decreases. 

Account is also taken of the protection available on deck, 
or the lack of it. It may be that shelters will be included in 
the final recommendation referred to in the preceding para- 
graph. 


(b) Type “B-60” ships 

The remarks made for Type “A” ships also apply here. 
(c) Type “B” Ships 

The spacing of stanchions is required at the present to be 
6 metres as shown in the text. Hinged stanchions will continue 


to be acceptable. Double open-ended hooks of a suitable 
design can be used to secure wires into stanchions. 


Regulation 27. Types of Ships 
Mr. ATKINSON 

There certainly is an anomaly in the Regulations in that a 
Type “A” ship must be able to withstand the flooding of only 
one empty compartment, whereas a Type (B-100) of same 
dimensions and draught must be able to withstand the flood- 
ing of two adjacent fore and aft compartments. 

Regulations are, however, formed on the basis of existing 
knowledge and at the time of the Convention no tanker had 
more than one empty tank in the fully loaded condition. On 
the other hand the ore carrier, the type of ship likely to 
qualify for (B-100) freeboards, had empty wing compartments 


for the full length of the centre hold spaces which made it 
more vulnerable from side damage. Nevertheless a modern 
ore/bulk/oil ship is at a disadvantage as compared to a Type 
“A” ship although it probably is no less safe when carrying 
liquid cargoes. 

As a result of casualties suffered by large tankers in recent 
times it was established that on the basis of a “tank cleaning” 
condition such ships would satisfy a two-compartment stan- 
dard of floodability. 

In the case of any ship which is subject to an investigation 
of the effect of flooding an engine room, it is treated by itself, 
and not in conjunction with the flooding of any other com- 
partment. 

Floodability investigations are related to the conditions of 
loading imposed by the Convention. It would be a time con- 
suming task to analyse the effect of damage for a range of 
draughts extending from say the ballast or light conditions to 
the full load draught with different trims for each draught. 
IMCO have in fact initiated a study of standards of intact 
stability for such a range of loading conditions but little or 
no progress has been made so far. 

It would be difficult, if not impossible, for the Society to 
impose safety standards on the shipping industry which would 
go far beyond those laid down in International Conventions. 

The acceptance of a two-compartment standard for Type 
“A” ships and the lowering of the length of ship above which 
certain classes of ships must be able to withstand flooding of 
the machinery spaces are already being discussed at IMCO. 
Such action has been influenced by proposals to protect the 
environment and the danger presented by sunken ships which 
contain pollutents. The opportunity should be taken, there- 
fore, to review the requirements affecting floodability, so far 
as other ships are concerned to make them more logical and 
accept assumptions of loading before damage which are closer 
to reality. 

The LACS Working Party on Load Lines has undertaken 
such a revision and progress has been made on the basis of a 
proposal prepared by the Society. It has been agreed by this 
Working Party that the length of 225 metres referred to in 
paragraphs (3) and (9) of this Regulation can be reduced to 
150 metres without causing serious problems. 


Paragraph (iv)(b) of IMCO recommendation 
Mr. SMITH 


All particulars related to the subdivision characteristics of 
ships subject to regulations involving floodability including 
pipe systems within the transverse extent of penetration of 
damage will require to be recorded in Rpt. C.11. Provision 
will be found in the new Rpt. C.11 form for this type of 
information. 

Any alterations to pipe systems which may effect flood- 
ability requirements would require to be reported on Rpt. 
C.11 (contd) in the usual manner but in cases affecting 
alterations to bilge and ballast lines or CO, piping systems 
prior approval should preferably be obtained. The Surveyor 
will have to develop his own awareness of such possibilities. 


27(2). Type “A” freeboards 
KOBE 

This question has a parallel in the point raised under item 
2 (Regulation 3(9)). The classification of Type “A” ships 
merely indicates that because of their inherent features ships 
in this category are allowed a deeper draught provided addi- 
tional requirements affecting closing appliances and means 


for the protection of crew are complied with. If the draught 
of a Type “A” ship is limited to that obtainable as a Type 
“B” ship it seems logical that the conditions of assignment 
need not be more onerous than those applicable to a Type 
“B” ship. 

Mr. WALKER 

(a) The fact that access from engine room to steering gear 
compartment is through a weathertight or watertight 
door is not relevant, as such a door may be left open. 
The principle applied to hatch covers, door openings, etc., 
is also valid here (see paragraph (iv)(a) on page 39 of 
paper). 

By definition a ship designed in accordance with Regula- 
tion 27(2) is a Type “A” ship. Some cases have arisen 
when ships of this category have been built for a specific 
purpose and with a limited draught. It was, therefore, 
considered advisable to indicate that such ships would 
not be subject to compliance with the normal require- 
ments associated with Type “A” ships. 

Paragraph (vi)(a) is a literal reproduction of the IMCO 
recommendation. The significant point is to be found in 
the first sentence of this paragraph which mentions “any 
opening”. The rest of the paragraph amplifies this sen- 
tence and ventilators are covered therein by reference to 
Regulation 19(4). 

The Society’s participation is not required so long as a 
copy of the report on the inclining experiment is made 
available to the Society. This applies in all cases where 
the Administration undertakes itself the approval of 
stability. 


(b) 


(c) 
(d) 


Regulation 36(4). Trunks 


Mr. WALKER 

For a trunk of standard height, the rule height of coaming 
is 600 millimetres in positions within the forward quarter 
length, and 450 millimetres elsewhere. In cases where the 
trunk is less than the standard height, the coaming heights 
would require to be increased at least abaft the forward 
quarter length. The formula is a general one, but could have 


F 
been written as 600— (150 x =a 


Regulation 37(3). Deduction for Superstructures and Trunks 


Mr. WALKER 

If the after bulkhead of a detached superstructure is located 
0-15L or more forward of the after perpendicular this super- 
structure will qualify for consideration under Line II, subject 
to its length being at least 0:2L. If its length is less than 0:2L 
then interpolation is to be made between Lines I and II. 

If the after bulkhead is between 0-15L and 0-OSL then the 
full advantage otherwise derived from Line II is limited by 
interpolation between Lines I and II, giving a point on, say, 
Line II(a). If, in addition, the length of this superstructure 
is less than 0-2L a further interpolation is called for between 
Lines I and II(a). 

The inclusion of a “special relationship” for detached super- 
structures, i.e. superstructures other than forecastles or poops 
is due to their value in the midships part of the ship from the 
point of view of stability. It is obvious that sometimes such 
“detached” superstructures are really poops which have been 
cut short of the after end of a ship to suit mooring arrange- 
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ments or similar purposes but were never intended to be 
“bridges”. It would be illogical that a better superstructure 
allowance could be obtained merely by tampering with a 
superstructure which would otherwise be a poop. Hence the 
limit of 0-OS5L. 

At the other end of the scale the D.T.I. are quite adamant 
in maintaining their position based on the 1906 Rules estab- 
lished on a principle which, so they say, is still valid. 

Relatively few cases occur when this rather complicated 
calculation may have to be carried out. The [ACS Working 
Party on Load Lines has since evolved another method, which 
if less logical than the one under discussion, has the merit of 
greater simplicity. The Working Party recommends that any 
detached superstructure abaft midships, whose after bulkhead 
is located 0-05L or more forward of the after perpendicular 
may be treated as a detached bridge. A superstructure whose 
after bulkhead is located within 0°0S5L from the after per- 
pendicular shall not be treated as a detached bridge. Any 
excess in the height of such a superstructure cannot be regarded 
as contributing to the sheer allowance as contemplated in 
Regulation 38(12). 


Regulation 38(1). Sheer in relation to sagging 
KOBE 


Where ships are designed with a built-in hog in the manner 
described it was always our view, and also the view of the 
majority of those attending the Conference, that the datum 
line used for the measurement of sheer in such cases should 
be parallel to the straight keel, the built-in hog should not 
therefore be taken into account. 


Regulation 38(7). Sheer—General 


Mr. WALKER 


Paragraph (7) is intended to convey the following: Assum- 
ing a poop or a forecastle (whether or not it has a least height 
greater, equal or smaller than the standard) to have a sheer 
curve rising steeper than the sheer curve at the freeboard 
deck, the sheer curve for the purpose of computation may be 
assumed to be parallel to the curve at the superstructure deck. 

In addition, if the least height of the poop or forecastle is 
greater than the standard, an allowance for the excess height 
is included in the sheer correction. 


Regulation 39. Bow Height 


Mr. Cook 

The provision of bow height is concerned with the ability 
of a ship to throw off water or to ride waves to reduce, if 
not to eliminate, the swamping of the weather deck by on- 
coming seas. Factors such as flare and the general shape of 
the bow height above water are significant factors but are 
difficult to correlate or include in a practical regulation. The 
fitting of a bulbous bow, although intended for other pur- 
poses, must have some effect on the behaviour of a ship in a 
seaway; it is conceivable that deck wetness will be reduced as 
a result but it need not be so in every case. The present 
requirement is a compromise, but it is hard to believe that its 
application will guarantee freedom from deck wetness in all 
types of ships, in all kinds of weather conditions. The two 
parts of the regulation, one taking account of sheer and the 
other of a forecastle of minimum length, cannot be equated. 
Experience and research will show if a better regulation can 
eventually be produced. 


Regulation 43. Construction of Ship 


Mr. WALKER 

This is a relic of the past, the first stipulated size was the 
British, i.e. -40 in. and the metric size 10 millimetres came 
later as the nearest equivalent. 


Regulation 44. Stowage of Timber 


Mr. CHOUDHURY 


It is agreed that a single immersed piece of wood can 
absorb a large quantity of water, but in the case of a deck 
cargo maximum absorption will occur only at the exposed 
layers and decrease elsewhere except where log cargoes are 
carried which have absorbed a large quantity of water before 
shipment. 

The U.K. rules call for a transverse metacentre of not less 
than 0,05 metres simply to ensure positive stability pending 
the formulation of a more explicit standard. 

Recommendation for the stability of ships carrying deck 
cargoes, whether timber freeboards are assigned or not, have 
been finalised by the IMCO Sub-Committee on Stability 
and subdivision in September 1970. These recommendations 
are appended in Appendix III of the Supplement. 


Mr. SMITH 


The minimum size of uprights normally fitted on ships 
registered in the United Kingdom is 230 x 230 millimetres 
although cases have been noted recently where proposals 
showed uprights of 355 millimetres square section. 

There are divergent views on the purpose of uprights. Lash- 
ings required by Regulation 44(7) must be fitted with slip- 
hooks which permit the release of lashings to jettison deck 
cargo in case of emergency. If uprights are of such strength 
that they will not snap under the pressure of deck cargo in a 
heeled condition then jettisoning will not take place with 
dire possible consequences. 

It seems reasonable to assume that the purpose of uprights 
is to help contain cargo whilst it is loaded and that the system 
of lashings does the work of keeping the cargo on deck when 
at sea. This view is supported by many of the Administration 
of countries most interested in the carriage of timber. The 
true purpose of uprights and lashings is being investigated by 
IMCO. Reference should be made to “Canada” in Appendix 
II of Supplement where comments are made on the action 
taken by IMCO. 


Regulation 44(1). Timber Load Lines—Gangways 
KOBE 


The Convention is quite clear on its requirements that guard 
rails (serving as lifelines) are to be fitted on each side of the 
timber cargo, in the same way as they are required to be fitted 
on each side of the deck itself. The British interpretation as 
given in the Rules does not, however, accept this and requires 
instead that a passageway or walkway be provided over the 
timber cargo, as described on page 92. The Japanese Ship- 
yards appear to adopt a similar attitude except that no inter- 
mediate supports or stanchions are fitted. It is considered that 
spacers should be provided at intervals to maintain the effec- 
tive spacing of wires. 

As a result of the comments on the arrangements made on 
the Hong Kong ship enquiries revealed that some very com- 
prehensive regulations are being drafted by the Canadian 
Authorities (see Addition under “Canada” in Appendix II of 
the Supplement) which may also be adopted by IMCO. 


With regard to requirements for a walkway over timber 
deck cargoes where timber freeboards are not assigned, they 
are merely the Authors’ view of good practice. The last sub- 
paragraph of paragraph (5) on page 34 gives some latitude to 
the Owner, who will be ultimately, responsible for the arrange- 
ments made, as Assigning Authorities have no control over 
the arrangements made for loading a ship before undertaking 
any voyage. 

There have been designs of specially made stanchions which 
can be secured to chain lashings either directly or through 
the medium of plywood bases. This is a problem which must 
be left to the ingenuity of the operator if he wishes to avoid 
damage to a small part of the cargo. 

The word “walkway” will be retained to describe a passage 
which has the deck or a hatch cover as its platform. 


PART VII 
Future Development 
KoBE 


The 1966 Convention has, in fact, corrected a number of 
flaws inherent in the 1930 Convention. Although the Tonnage 
Mark Scheme promoted by IMCO has proved unsuccessful 
in its application, it has divorced the Load Line Rules almost 
entirely from the influence of Tonnage Regulations, and it 
brought about an improvement in closing appliances for 
superstructures and the end of “open” superstructures. 

The only remaining correlation between the Tonnage and 
Load Line Regulations is in the designation of a lower deck 
as the freeboard deck. 

The introduction of subdivision and floodability concepts 
for the treatment of certain classes of ships at the price of 
more stringent requirements, although softened by the pos- 
sibility of increased deadweight, will almost inevitably bring 
about an amplification of these requirements and their exten- 
sion to other classes of ships. (See comments under Regula- 
tion 27.) 

IMCO have formulated recommendations for the Safety 
of fishing vessels, and are actively engaged in producing other 
recommendations for various types of chemical tankers. 

It is acknowledged that the 1966 Convention did not achieve 
as much as was hoped for but it would be hasty to say that 
it should be replaced by another in the near future. Proposals 
for new regulations will gain acceptance only if they are 
supported by statistical evidence that they are desirable or, 
as in the case of the present Convention, that they will result 
in substantial gains for the operators. 

As the determination of freeboard is essentially a com- 
promise between many factors affecting the safety of a ship, 
any wholesale reconsideration of the Regulations can only be 
the result of experience and increased knowledge of the be- 
haviour of ships at sea. It is, however, proposed that IMCO 
will arrange an International Convention in 1976, to merge 
1960 SOLAS and 1966 LLC into one single Safety Convention. 


APPENDIX I 


AUTHORISATION AND PROCEDURE 


Paragraph (2) Authorisation 
Mr. Cook 

A list of countries which have authorised the Society to 
assign Load Lines on their behalf is, in fact, given on page 71. 
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Detailed information as to special Authorisation, to whom 
certificates should be sent, etc., has been left out of the paper 
simply because this information has been collated in a guid- 
ance manual not only with regard to the 1966 Load Line 
Convention but also in respect of all other Conventions and 
International Regulations administered by the Society. This 
guidance manual is affectionately referred to as the “Antwerp 
Bible” after its place of origin. It is officially known as the 
International Conventions Manual (ICM) and it was distri- 
buted in October, 1970, to each of the Society’s Exclusive 
offices, where it should be freely available to all Surveyors. 


KOBE 

The latest position regarding the application of the Conven- 
tion has been given in the correction sheet issued in Septem- 
ber, 1970. Further additions will be found in Appendix I of 
the Supplement to the paper. More detailed information is 
included in the International Conventions Manual mentioned 
in the preceding paragraph. 


Paragraph (3). Application 
Mr. SMITH 


Any new ship having a length greater than 24 metres or 
any existing ship of 150 gross tons or more engaged on inter- 
national voyages is subject to compliance with the require- 
ments of the Convention. It is possible that such a ship would 
be assigned Load Lines by an Assigning Authority other than 
the Society even though it is to be classed with Lloyd’s 
Register, e.g. an Italian ship. It would be the responsibility 
of the Assigning Authority to ensure that the requirements 
of the Convention are observed. 

As a matter of information ships of length less than 90 
metres used to be dealt with for classification on the basis of 
the 1967 Rules. However, special rules have now been pub- 
lished to cater for these ships. Refer to Rules and Regulations 
for the Construction and Classification of Steel Ships, 1971, 
Notice No. 1. 


Certification Authorisation 


KOBE 

There were some discrepancies between the list given on 
page 71 and Circular 2238 with addenda which have been 
corrected as indicated in the list of “Additions and Correc- 
tions” dated September 1970. 


Paragraph (5)(f). Change of flag 


Mr. RuGG 


When changes of flag occur, advice should be sought from 
the London Office. 

Should, for instance, a Type “B” ship with reduced free- 
boards change from the Japanese flag to the British flag then 
the new Owners would be required at the very least to up- 
grade the means of protection of the crew affecting walkways 
or passageways. 

Attention is drawn to the definition of a “new ship” under 
“Denmark” on page 81 of the paper. A ship to which 1930 
freeboards have been reassigned which changes flag to the 
Danish flag would have to be treated as a “new ship” and 
might well suffer loss of draught quite apart from having to 
comply in full with the new regulations. 


Paragraph (16) 

Mr. WALKER 

(a) The phrasing of paragraph (g) is deliberate and the result 
of experience. The Surveyor must make his assessment of 
the case, in the same way as he decides whether a tank is 
sufficiently “clean” for his examination. 


(b) Why is it wrong? Load Line Surveys will be carried on 
many ships to which 1930 freeboards have been re- 
assigned and which have air pipes closed by means of 
wood plugs which should be permanently attached. Per- 
haps there is some confusion here between wood plugs 


for air pipes and for ventilators. 


In paragraph (k)(xi) permanent fittings are sockets for 
uprights and eyeplates for lashings. It is intended to add a 
requirement that a plan of timber lashings, etc., should 
be carried on board and that its availability is to be 
verified at Periodical Inspections and Surveys. In this 
way the lashings need not be on the ship at all times but 
the requirements would be readily available when timber 
cargoes are to be carried, in the same way as the carriage 
of grain cargoes is dealt with. (See under “Canada”, with 
supplement to this discussion.) 


(c) 


Paragraph (16)(c). Load Line Inspection and Surveys 


Mr. OrD 


So far as the Load Line Convention and this paper are con- 
cerned, an unclassed ship is one which does not hold the class 
of any recognised Classification Society and it may so happen 
that a ship classed by a particular Society has a Load Line 
Certificate issued by L.R. The Rpt. 8 used in such circum- 
stances should clearly be labelled “Not for Classification” and 
“For Attention of I.C.D.”. 

As a matter of opinion it is considered, in view of the word- 
ing of Regulation 1 of the Convention, that the Society should 
no longer allow the issue of Load Line Certificates to un- 
classed ships, that is ships which are not classed with any 
Classification Society. It is felt that in the past owners of such 
ships have used the Society as a convenient vehicle to obtain 
a Load Line Certificate under the impression that they would 
thereby evade the demands of Classification. Some owners of 
unclassed ships who have been co-operative in carrying out 
structural and other surveys at the proper intervals may be 
allowed to continue earlier arrangements for existing ships; 
others will find it difficult to renew Load Line Certificates 
unless they comply with Classification requirements. 

Ships of over 500 G.T. require a Safety Construction Cer- 
tificate in any case and it is assumed that these ships could 
not obtain such a certificate from the Society unless they are 
fully classed. 


Paragraph (16)(k)(vii) 
Page 77—Scuppers and Discharges 


Mr. Cook 


Any sewage system must have discharges which include 
valves which are accessible at all times. These valves must be 
examined at Periodical Inspections. The examination of shut- 
off valves which cannot otherwise be opened up will have to 
be left until such time as the ship is drydocked when they 
should be examined as thoroughly as sea connections. 


Paragraph (16)(k)(xi). Load Line Inspections and Surveys 
Ships with Timber Load Lines 


Mr. SMITH 


If a ship is currently engaged in the carriage of timber deck 
cargoes, the opportunity should be taken when an inspection 
is carried out, to examine lashings and other items provided 
for this particular trade. It is, however, likely that if the ship 
is not so engaged these fixtures will not be available on board. 
It should be sufficient in such cases to verify that a drawing 
showing an approved arrangement of lashings, uprights and 
means for the protection of crew provided for access over 
the deck cargo to various parts of the ship, is available on 
board. 

With the exception of the Canadian Authorities, no 
Administration makes any attempt to carry out loading 
surveys. It is, therefore, the Owners’ responsibility to ensure 
that the lashing of timber and other deck cargoes, as well as 
the necessary provision for the protection of the crew, are 
properly carried out. (See under “Canada” in the supplement 
to this discussion.) 


APPENDIX II 


Differentiation between National and Societies’ Interpretations 
of the Convention 


Kose 


The Classification Societies’ Working Party on Load Lines, 
whose creation was referred to on page 37 of the paper, has 
carried out a comprehensive review of most of the Regula- 
tions of the Convention to ensure that as far as possible all 
Assigning Authorities deal with a particular problem in the 
same manner. The conclusions reached and recommendations 
made have been incorporated in the paper, but it cannot be 


said that every detail included in Part VI is dealt with in the 
same way by every other Administration or Society. 

The occasion arises, however, where in spite of recom- 
mendations made to Government by the Working Party, some 
Administrations still insist on retaining their own interpreta- 
tion. Whenever this is known, a reference is made to this 
effect in the paper under the Regulation concerned, e.g. 
Regulation 25 on page 34, Regulations 34 and 35 on pages 
53 to 56, etc. 

We are aware of the problems caused by these conflicting 
interpretations and, as the Society deals with more ships of 
different flags than any other, some uninformed organisations 
sometimes criticize the Society for apparent inconsistencies 
which it cannot avoid in its role of Agent to numerous 
Administrations. We can recall an enquiry received from a 
firm of Japanese Builders on the Society’s interpretation of a 
number of Regulations which was also sent to other Societies, 
no doubt with this problem in mind. So far as we know the 
replies to their questionnaire were very similar. It is probable 
that by now they have been circulated to all other Japanese 
Builders. 


Canada 
KOBE 
The interpretations given under the heading of Canada 


were made by the Administration in anticipation of its acces- 
sion to the Convention. 


Crown Colonies 


KOBE 


The latest position with regard to Crown Colonies is un- 
changed. Until such time as the British Parliament has found 
it possible to pass a Bill authorising the extension of the 
British Load Line Rules (1968) to these territories, and as the 
1959 Rules have been abrogated, these territories are to be 
regarded as Non Convention countries. 


Discussion on 


Messrs. T. A. Simpson, J. M. Bates and L. Beckwith’s Paper 


1966 LOAD LINE CONVENTION: ITS IMPLICATIONS AND INTERPRETATIONS 


SUPPLEMENT 


Since the paper was written new interpretations have been 
made, some early interpretations have been modified and new 
recommendations, which may be applicable nationally or 
internationally, have been formulated. 

The contents of this Supplement have been arranged to 
correspond to the Parts and Appendices listed on page | of 
the paper, with the addition of new Appendices dealing with 
codes affecting the safety of fishing vessels and ships carrying 
dangerous cargoes in bulk. 


CONTENTS 


Part IV The 1966 International Conference. 
Part V_ Articles of the Convention. 
Part VI Regulations of the Convention. 
Appendix I Governmental Authorisation. 
Appendix II National Interpretations. 
Appendix IIL Addition to standards of stability, affecting 
ships carrying deck cargoes. 
Appendix VI Extract from IMCO recommendations for 
the safety of fishing vessels. 
Appendix VII Extract from IMCO Code for the construc- 
tion and equipment of ships carrying danger- 
ous cargoes in bulk. 


PART IV 


THE INTERNATIONAL CONFERENCE ON 
LOAD LINES 1966 


BASIC FREEBOARDS 


Basic Freeboards 


The reference in the fourth paragraph on page 6 of the 
paper applies to steel sectional covers fitted in association 
with hatch beams, tarpaulins, ete. 


PART V 


Article 10. Repairs, Alterations and Conversions 


Alterations and modifications are often made in order to 
increase the deadweight of a ship. 

When in the case of an “existing ship”, as defined in Article 
2(7) of the Convention, the deadweight can be increased by 
an increase in draught, the conditions of assignment of the 
1966 Load Line Convention need not be complied with if the 
required draught can be obtained under the terms of the 1930 
Load Line Convention and is not greater than could be 
obtained by the application of the new Convention. This 


interpretation is acceptable to all Administrations except the 
Greek Administration, even if structural reinforcements are 
not necessary. (See Greece (Appendix II of Supplement).) 
When an existing ship is lengthened, as a general rule the 
conditions of assignment of the new Convention need not be 
applied unless there are objections from the Administration 
concerned or the draught required is deeper than allowed by 
the 1930 Convention. (See Netherlands and Norway (Appen- 
dix II of Supplement).) 
Article 11(2). Zones and Areas 
Add reference to Norway (Appendix IL of Supplement) 


PART VI 


REGULATIONS 2 
3 
8 
10 
ibe 
14 to 27 
29 
34 to 40 
42 to 44 


Regulation 2(5). Application 
Add reference to Norway (Appendix II of Supplement). 


Regulation 3. Definition of terms 
Add reference to Japan (Appendix II of Supplement). 


Regulation 3(6)(a). Depth for Freeboard 
Add reference to Norway (Appendix II of Supplement). 


Regulation 8. Details of Marking 
Add reference to Norway (Appendix If of Supplement). 


Regulation 10. Information to be supplied to the Master 
Add references to Australia and Norway (Appendix II of 
Supplement). 


Regulation 10(2). Approval of Stability 

To the list of Administrations known to approve the 
stability of ships flying the flag of the countries concerned 
should be added Eire, the Federal Republic of Germany, 
India, Japan and Spain. 

The Administration of Mexico has requested the Society to 
deal with approval of stability on its behalf. 

Add reference to Japan (Appendix II of Supplement). 


Regulation 12. Doors 
Add reference to Australia (Appendix II of Supplement). 


Regulation 14(2). Cargo and other Hatchways 
Add reference to Norway (Appendix II of Supplement). 


Regulation 15(3). Hatchways closed by Portable Covers and 
secured weathertight by tarpaulins and Battening Devices 
The ends of all wood hatch covers are to be protected by 
encircling galvanised steel bands above 65 millimetres wide 
and 3 millimetres thick efficiently secured as required by 
D 2613 of the Society’s Rules. 


Regulation 15(8). Hatchways closed by Portable Covers and 
secured weathertight by Tarpaulins and Battening Devices 


Add reference to Norway (Appendix II of Supplement). 


Regulation 16. Hatchways closed by weathertight covers of 
steel or other equivalent material fitted with Gaskets and 
Clamping Devices 

Add reference to Norway (Appendix IL of Supplement). 


Regulation 17. Machinery Space Openings 

Add reference to Norway (Appendix II of Supplement). 
Attention is also drawn to the requirement of paragraph 
M 1606 ot the Society’s Rules. 


Regulation 18(2). Miscellaneous Openings in Freeboard and 
Superstructure Decks 


Add reference to Norway (Appendix II of Supplement). 


Regulation 19. Ventilators 

Reference should be made to the comment made in this 
Supplement under Regulation 20 with regard to ventilators 
fitted within enclosed superstructures. 

Add reference to Australia (Appendix II of Supplement). 


Regulation 20. Air Pipes 

It is indicated in the last paragraph in the left hand column 
of page 27 of the paper that in the case of vehicle ferries air 
pipes may terminate within an enclosed superstructure. Such 
an arrangement was included, by the court of enquiry, in a 
list of factors contributing to the loss of the Wahine and the 
consensus of opinion was that air pipes, or ventilators should 
no longer be allowed to terminate within an enclosed super- 
structure, but should be led overboard or led to a position 
above a weather deck. (See also under Regulation 22 in this 
Supplement with regard to pipe thicknesses.) 


Regulation 21(2). Cargo Ports or other Similar Openings 
Add reference to Canada (Appendix II of Supplement). 


Regulation 22(1), (2) and (3). Scuppers, Inlets and Discharges 
Add reference to Norway (Appendix II of Supplement). 


As a result of an investigation on the possibility of stan- 
dardising pipe thicknesses, initiated by the IACS Working 
Party on Piping and Pressure Vessels, the Working Party on 
Load Lines at a meeting in October, 1971, agreed to adopt the 
standard thicknesses shown in tabular form hereafter, for 
piping relevant to the Load Line Convention. The proposed 
standards still require ratification by IACS but they are 
included for guidance. 


Regulation 23. Sidescuttles 
Add references to Australia, Norway and United Kingdom 
(Appendix II of Supplement). 


Regulation 24. Freeing Ports 
Add reference to Australia and Norway (Appendix II of 
Supplement). 


Regulations 25(4), 26(2) and (3), 27(7)(a) and (9). Means for 
Protection of Crew 


Add reference to Australia, Japan, Liberia, Federal 
Republic of Germany and Norway (Appendix II of 
Supplement). 


Regulation 27(7)(a). Hatch Covers 
Add reference to Norway (Appendix II of Supplement). 


Regulation 27(7)(b). Freeing Arrangements 
Add reference to Norway (Appendix II of Supplement). 


Regulation 29. Correction to the freeboard of ships under 
100 metres in length 


Add reference to Norway (Appendix II of Supplement). 


Regulation 34(1)(a) and (b). Length of Superstructures 
Add reference to Japan and Norway (Appendix II of 
Supplement). 


Regulations 35(4). Effective length of Superstructure 
Add reference to Norway (Appendix II of Supplement). 


Regulation 36(c). Trunks and Protection of Crew 
Add reference to United Kingdom (Appendix II of Supple- 
ment). 


Regulation 37(3). Deduction for Superstructures 


Where the percentage of deduction for superstructures is 
negative after a correction has been applied because the effec- 
tive length of a forecastle is less than 0°07L or because there 
is no forecastle, the percentage is to be taken as zero. 


Regulation 38(7) and (12). Sheer 
Add reference to Norway (Appendix II of Supplement). 


Regulation 38(9). Sheer 
Add reference to Japan (Appendix II of Supplement). 


Regulation 39. Bow Height 
Add reference to Australia (Appendix Il of Supplement). 


Regulation 40. All seasons freeboard 
It must be stressed with regard to the last paragraph that 
whenever an all seasons freeboard is assigned, the scantlings 
d 

of the ship must be suitable for a summer draught of ( d+ 48 


where “d” is the all seasons moulded draught. 


Regulation 40(6). Winter North Atlantic Freeboard 
Add reference to Norway (Appendix II of Supplement). 


MINIMUM WALL THICKNESSES OF PIPES COVERED 
BY THE LOAD LINE CONVENTION 


External External 
Diameter A B Cc D Diameter A B Cc D 

(mm.) (mm.) 
38 4,5 71 4,5 63 139,7 4,5 8,8 4,5 | 8 
42,4 4,5 an 4,5 6,3 152,4 4,5 10 4,5 8.8 
44,5 4,5 71 4,5 63 159 4,5 10 45 | 88 
483 4,5 tau 4,5 6,3 1683 4,5 10 4,5 8,8 
51 4,5 zal 4,5 6,3 177,8 5 10 5 8,8 
54 4,5 7,1 4,5 6,3 193,7 5.4 10 5,4 8,8 
ay) 4,5 hal 4,5 63 219,1 5,9 12,5 5,9 8.8 
60,3 4,5 7,1 4,5 6,3 244,5 6,3 12,5 | 6,3 8,8 
63,5 4,5 7,1 4,5 6,3 267 63 12,5 6,3 8,8 
70 4,5 G1 4,5 6,3 273 6,3 12,5 6,3 8,8 
76,1 4,5 7,1 4,5 6,3 298,5 6,3 1235 | 6,3 8,8 
82,5 4,5 FB. 4,5 6,3 323,9 6,3 8,8 
88,9 4,5 8 4,5 Tal 355,6 6,3 8,8 

101.6 4,5 8 4,5 rel 368 6,3 8,8 

108 4,5 8 4,5 7,1 406,4 6,3 8,8 

114,3 4,5 8,8 4,5 8 419 6,3 8,8 

127 4,5 8,8 4,5 8 457,2 6,3 8,8 

133 4,5 8,8 4,5 8 

NOTES 


Column A (1) Minimum wall thickness (mm.) for scuppers and discharge pipes where substantial thickness is 


not required by the Convention. 


(2) Minimum wall thickness (mm.) for venting pipes other than specified for column D. 
Column B- Minimum wall thickness (mm.) for scuppers and discharge pipes where substantial thickness is required 


by the Convention. 
Column C Minimum wall thickness (mm.) for venting 


pipes in position | and 2, as defined in the Convention, 


leading to spaces below the freeboard deck or to spaces within enclosed superstructures. 
Column D- Minimum wall thickness (mm.) for other venting pipes above the freeboard deck. 


SPECIAL REQUIREMENTS FOR SHIPS 
ASSIGNED TIMBER FREEBOARDS 


Regulation 42(1) 
Add reference to Canada (Appendix II of Supplement). 


Regulations 43 and 44 
Add reference to Canada (Appendix II of Supplement). 


Regulations 44(6) and (7) 
Add reference to Norway (Appendix II of Supplement). 


Regulation 44(11) 


A single wire lifeline should also be provided over the 
deck cargoes on or near the centre line of the ship. 
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SAMPLE COMPUTATION 
(pages 61 and 62 of paper) 


Assuming the sample ship to be otherwise suitable for the 
assignment of freeboards under each category of ship con- 
templated by the Convention, the changes in the calculations, 
as compared to the calculation as for a Type “B” ship, are 
shown below: — 


Type “B” with freeboard 
Regulation 28 (B+) 


The only change compared to Type “B” is in the tabular 
freeboard which is in turn corrected for block coefficient. 


Type “B” with freeboard reduced by 60% of the difference 
between Type “B” and Type “A” tabular freeboards 
(B-60) 

The only change compared to Type “B” is in the tubular 
freeboard which is in turn corrected for block coefficient. 


increased in accordance with 


TABLE A 


TABULAR FREEBOARD AND SUMMARY OF CORRECTIONS 


TYPE B+ 


Tabular Freeboard 
Correction for Superstructure 
Length <-35L 


Correction for block coefficient 
Other Corrections 
Depth 
Superstructure 
Sheer 


Thickness of Deck amidships 


Position of Deck Line 
Scantlings. Floodabllity 


Bow Height etc. (see below) 


Summer Freeboard - 2 2 4.9 mA 


TABLE B 


TABULAR FREEBOARD AND SUMMARY OF CORRECTIONS 


TYPE A TYPE B-GO TYPE 
Tabular Freeboard ZOlk 


Correction for Superstructure 
Length <-35L 


Correction for block coefficient \ O162 20h b 
Other Corrections = - 
Depth 

Superstructure 

Sheer 

Thickness of Deck amidships 

Position of Deck Line 

Scantilngs. Floodability 


Bow Helght etc. (see below) 


Summer Freeboard - 
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Type “B” with freeboard reduced by 100% of the difference 
between Type “B” and Type “A” tabular freeboards 
(B-100) 

The only change compared to Type “B” is in the tabular 
freeboard which is in turn corrected for block coefficient. 

(The tabular freeboard is the same as for a Type “A” ship.) 


Type “A” 
The tabular freeboard is obtained from Table A. The only 
other change is in the allowance for superstructures, which 


is also the difference between the Type “A” freeboard and 


the Type (B-190) freeboard. 


Timber freeboards 


Timber freeboards can be calculated only on the basis of 
Type “B” freeboards. 

Attention is drawn to Regulation 45 with regard to the 
Water 


calculation of Timber Winter, Timber Fresh and 


Timber Winter North Atlantic freeboards. 


TABLE C 


TABULAR FREEBOARD AND SUMMARY OF CORRECTIONS 


TYPE B~\00 


Tabular Freeboard 

Correction for Superstructure 
Length <-35L 

Correction for block coefficient 

Other Corrections 

Depth 

Superstructure 

Sheer 

Thickness of Deck amidships 

Position of Deck Line 


Scantlings. Floodabllity 


Bow Height etc. (see below) 


Summer Freeboard 


tN 
~ 


(88h 


Mean Covere: 
Length (S) 


Forecastle 
Bridge 


29,432 


TABLE D 


DEDUCTION FOR SUPERSTRUCTURES 


d Breadth Height Helght Effective Standard height of Superstructure oF 3 OO m 
Correction Correction Length (E) 


” ” " R.Q.D. -_ 


2,658 


Deduction for superstructure 1-0L V0.7 Ol nak 


13 G/| Effective Length R.Q.D. limited to 0-6L yes / no 


R.Q.D. Ss 
ae Percentage covered Ti ge q. 4 OF 
a ae ery E 
» forward L m8 109 
Totai 43 O44 43 OF 
TYPE A SHIP TYPE B SHIP Line | Line I Timber 


Percentage from Table 


Deduction 


Percentage from Table 
Corrected for forecastle less than -07L 
Interpolation for bridge less than -2L 


Tabular Freeboard 
Correction for Superstructure 
Length <-35L 


Other Corrections 
Depth 
Superstructure 

Sheer 

Thickness of Deck amidships 
Position of Deck Line 
Scantlings. Floodability 


Bow Helght etc. (see below) 


Correction for block coefficient 


Deduction 


Summer Freeboard =e 6 43 aed 


TABLE E 


DEDUCTION FOR SUPERSTRUCTURES 


Mean pane Breadth Helght Height Effective Standard height of Superstructure Ws , 3 [eye) Mm 
= RAs Length (S)_ " Correction — { Correction Is Length (E) 

Forecastle 2 co 3 3 2 q, 432 ” » ow RQ.D. — 
Bridge q : is Hii | Deduction for superstructure 1-0L loTOmnm 
Poop LD ey, . 13, 6/77 | Effective Length R.Q.D. limited to 0-6L yes / no 
shi ts = ee oS Percentage covered Ss ) q 10 q 
Trunk aft 7 7 ae. - : , 
Etro zs =e! i me 85] Keo 
Total A3 OLD 43,CO4K49 

TYPE A SHIP TYPE B SHIP Line | Line I! Timber 


Percentage from Table 


Ded uction 


52,680 
aid 
tre 


‘Corrected for forecastle less than -O7L 


Interpolation for bridge lese than -2L 


Deduction 


— 


Sbhemm 


Tabular Freeboard 
Correction for Superstructure 
Length <-35L 
Correction for block coefficient 
Other Corrections 
Depth 
Superstructure 
Sheer 
Thickness of Deck amidships 
Position of Deck Line 
Scantlings. Floodabllity 


Bow Helght etc. (see below) 


Winter North At 
Depth to Freeboard Deck 
Summer Freeboard 
Moulded draught (d) 
Keel Thickness 

Extreme draught 


Deduction for Tropical Free 


Addition for Winter Freeboard 


Addition for Winter North Atlantic Freeboard 


Timber Freeboard 


Deduction for Tropical Freeboard and addition for Winter and 


LYPE TIMBER 


2207 


Summer Freeboard 


Deduction for Fresh Water 


lantic Freeboard 


Type Timber Type Timber 
= = 12,211 m| Disptacement in salt 
water at summer & 
- =02> 655m| load water line A 203 2K fans 
= - 9, 556m 
=, aa °, 020m Rate of Immersion 
at summer load 
= “4 9; 576m| waterline Bey bikes tons fom 
board — — ! FVmnm 
Deduction z 20/ nam 


Load Line above or below Timber Summer Line 


from Deck Line 


Timber Tropical Fresh Water ADIOS ps 400 mm above Timber Summer 
Fresh Water By fs Sk (ore 2,2 | ar " ” ” 
prone ZHSbAaAR (AFTam Sears 
Summer 265 5 Ty 3 8 sam above Centre of Ring 
Winter 304.0 mm 2 C5 mm below Timber Summer 
Winter North Atlantic Ley Bit lam aay, oOmm ” ” ” 


INTERCON 1966 LLC PAPER 


144.902 21. 
273-000 2s 
0 
292432 29-6 
0.0 QO. 
13.617 13. 
0.9 0. 
9.0 0. 
0.9 O. 


DUELS ph cat eres & 


L/15 


ALLOWABLE CORRN 6 
STO HT RQD 1.800 

SUMS = 43.049 = 0 
PERCENTAGE = 20.796 
PERCENTAGE = 14.855 
DEDUCTION = ~—222.5 
DEDUCTION = -158.9 


ALLOWANCE FOR HT OF 


SHEERSAET. 0 
SHEER FWD OC. 


SHEER CORRN 


MIN BOW HT 
CB = 0.702 


RYPe Ge SHIP 


12421 
35065 
ab rant, 


5671. 


TABULAR FREEBOARD 
CORRECTED RULE 29 


CORRECTED CB 


SUM OTHER CORRNS 


SUMMER FREEBOARD 


MCULDED ORAUGHT 


l- 


9.660 


Oi iort! 


CTHER SS 


29709 
TYPE 
LINE 
TYPE 
TYPE 


SS = 


2 MM 


(MM) 


(M) 


L 
A 
I 
A 
B 


TABLE F 


L2=—70 


0.0 
163.990 


R 250-9 CORRN 


22160.060 
406.990 


637.716 


8-100 


1884.4 


1914.9 
796.5 


2711.4 


2-300 CSS ALLOWANCE 1070.0 
SUME = 43.049 = 0.29709 L 
Tel MM AFT 114.4 MM FORWARD 
Bt B B-60 
2412-6 2207.1 2013.5 
2412.6 2207.1 
2451.7 2242.8 2946.1 
7196.5 196.5 796.5 
3248-22 3039-3 2842.6 
8.5628 Fok Pier 9.3684 
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9.4996 


A 


1884.4 


1914.9 
732.9 


2647.8 


9. 5632 


APPENDIX | 


(2) Authorisation 
The following should be added to the list of signatory 
countries : — 
Argentina 3rd September, 1971 
24th June, 1970 
19th October, 1971 


Iceland 
Ivory Coast 


Lebanon 7th October, 1971 
Malaysia 12th April, 1971 
Romania 3rd September, 1971 


Singapore 
Zambia 


24th November, 1971 
2nd December, 1970 


The dates indicated after each country show when the 
Convention became applicable to ships flying the flag of each 
of these countries, viz. three months after accession. 

By September, 1971, the Convention had been signed by 
63 countries. 


APPENDIX II 


NATIONAL INTERPRETATIONS 


ARGENTINA 
AUSTRALIA 
BRAZIL 
CANADA 
FEDERAL REPUBLIC OF GERMANY 
GREECE 
ISRAEL 
JAPAN 
LIBERIA 
NETHERLANDS 
NORWAY 
PORTUGAL 
UNITED KINGDOM 


ARGENTINA 


Table II indicates that grid is of Type “B”. This is no 
longer correct and should be as for Type “J” with letters R 
and A apposed on each side of the ring. 


AUSTRALIA 

Certificates 

The Department of Shipping and Transport do not accept 
the insertion of service limits on a Load Line Certificate 
(International or National). The Administration takes the 
view that any such restrictions are effected through the 
Classification Certificate which, by Australian law, is a legal 
document and must be carried on the ship. The Authorities 
also consider that the weather conditions met around the 
Australian coast are of sufficient severity to justify that all 
vessels have the strength and integrity necessary for ocean 
voyages. 
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Regulation 10 
Loading Information: To comply with Regulation 40*, 
approved loading information is to be provided for a vessel. 
This information relates to the longitudinal bending moment 
and shear stress values for various loading conditions. 
Stability Data: The stability data should be in English and 
consist of : — 
(1) 
(2) 
(3) 


Hydrostatics and cross curves. 

Capacity plan and deadweight scale. 

Booklet showing GZ curves and particulars for lightship 
and various ballast and loading conditions. 

Free surface information for all tanks. 

Inclining Experiment Report for the ship or a sister 
vessel. 

Lightship measurement report. 


(4) 
(5) 


(6) 


Regulation 12. Doors in Superstructure End Bulkheads 
A. Constructional requirements 
(1) A door over 27 in. in width shall be fitted with stiffeners. 


This stiffening shall be additional to that required around 
the edges of the door. 


(2) The plate thickness of a door shall not be less than the 
following : — 
(i) Up to 27 in. wide and unstiffened 0:26 in. 
(ii) Over 27 in. wide but less than 36 in. 0°26 in. 
(iii) 36 in. wide or more 0°31 in. 


except that the thickness need not be greater than the 
thickness of the bulkhead in which the door is fitted. 

All doors must be stiffened around the edges. 

Closing devices such as clips must be so spaced that the 
points of loading on a door are not spaced more than 
23} in. apart, the distances being measured on a line 
passing through the points of loading and being parallel 
to the outer edge of the door. 

Hinges should be fitted with elongated holes. 

Tapered wedges must be so arranged that clips will not 
work loose and cause accidental opening of a door. 
Doors must meet such additional requirements as are 
necessary to comply with Regulation 21. 


(In the case of a ship which changes from the 1930 to the 
1966 Convention requirements, doors of a lesser standard than 
the above will be accepted provided that they are of adequate 
strength, properly jointed and prove weathertight under hose 
test. Wood is not a material equivalent to steel and doors of 
the former material are not, therefore, acceptable.) 


(3) 
(4) 


(5) 
(6) 


(7) 


B. Location requirements 
(1) A door of the above standard is to be fitted in: — 

(i) An opening in a bulkhead of a superstructure 
(including a bridge or poop front) and a tanker 
pump room entrance; 

a deckhouse on the freeboard deck where the deck- 
house protects any opening leading below the free- 
board deck ; 

a deckhouse on a first tier superstructure, where the 
deckhouse protects an opening leading to the super- 
structure space ; 

a deckhouse on a deckhouse on the freeboard deck, 
where there is internal access to the first tier leading 
to spaces below the freeboard deck. 


(ii) 


(iii) 


(iv) 


(2) A door of the above standard need not be fitted in: — 


(i) A first tier deckhouse where there are no openings 
leading below the freeboard deck ; 

a first tier deckhouse where any internal access open- 
ing to any space below (such as a trimming hatch) is 
closed by means of a small hatchway fitted with a 
hinged jointed watertight cover which is secured by 
clips or toggles spaced not more than 234 in. apart ; 
a first tier deckhouse where, in the case of a stairway 
opening, the opening is itself surrounded by a casing 
of deckhouse scantlings and fitted with a door of the 
above standard ; 

a second tier deckhouse where there is no internal 
access to the first tier ; 

a second tier deckhouse where there is internal access 
to a first tier deckhouse but there is no internal access 
from the first tier to a space below the freeboard 
deck. 


(ii) 


(iii) 


(iv) 
(v) 


Regulation 19. Ventilators 


(1) In the case of a ship, the keel of which was laid after 
28th November, 1969, wooden plugs and canvas covers 
shall not be accepted as satisfying the requirements of 
Regulation 32* in that they are not “efficient weathertight 
closing appliances”. In order to comply with the require- 
ments, ventilators shall be treated as follows: — 


Cowl and other removable head type vents 

Each vent coaming shall be provided with a strong 
gasketted steel cover. On removal of the vent, the cover 
shall be capable of being secured weathertight over the 
mouth of the coaming by means of bolts or toggles. The 
bolts or toggles shall be pitched approximately 9 in. 
apart in the case of a Position 1 coaming and approxi- 
mately 12 in. apart in the case of a Position 2. In the case 
of a ship of 328 ft. or under in length, a cover shall be 
permanently secured to its vent by a strong keep chain. 


(2) 


Gooseneck vents 

Each vent shall be closed by a permanently attached 
hinged steel gasketted weathertight flap. A swing bolt or 
equivalent shall be provided for securing the flap in the 
closed position. 


(3) 


Bonnet head vent 
This type of vent is not acceptable as its design does not 
permit weathertight locking in the closed position. 


(4) 


French head vents and similiar designs 

Each opening, including any drain hole, is to be closed 
weathertight by a strong steel gasketted cover. 

In the case of a ship of 328 ft. or under in length, a 
cover shall be permanently secured to its vent coaming 
by a strong keep chain. 


(5) 


Mushroom vents 
Each mushroom shall be gasketted and capable of being 
screwed down weathertight. 


(6) 


, ions i - ark an asterisk refer to parts 
“ootnote.—Regulations within the text marked with an as _Tefer to 
Rn of attic Australian Navigation (Load Lines) Regulations (Statutory 


Rules 1968 No. 126). 
Footnote.—t ‘‘Department’’ means the Australian Department of Shipping and 
Transport. 
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Regulation 20. Air pipes 


(1) In the case of a ship, the keel of which was laid after 
28th November, 1969, wooden plugs and canvas covers 
shall not be accepted as satisfying the requirements of 
Regulation 33* in that they are not a satisfactory means 
of closing the openings of air pipes. In order to comply 
with the requirements, air pipes shall be treated as 
follows: — 

(2) The required cover shall be permanently attached and 
preferably be of the type which will automatically prevent 
excess pressure coming on the tank. Provision shall be 
made for relieving vacuum when the tanks are being 
pumped out and for this purpose a hole, approximately 
$ in. diameter in the bend of the air pipe, or in a suitable 
position in the closing device, will be acceptable. 

(3) The bonnet type head which is lowered from the open 
to the closed position through an inverted “L” shaped 
slot in the coaming attachment is satisfactory. A gasket 
is not required, but special attention is to be paid to the 
prevention of excess pressure coming on the tank. 

Nore.—When patent closing arrangements are fitted on the 

air pipes, plans giving full details will require to be 
examined by the Department?*. 


Regulation 23. Side scuttles and windows 
(1) Side scuttles 


For detailed information on side scuttles, B.S.3024— 
“Specification for Side Scuttles for Ships” should be con- 
sulted. 


(2) Windows 
For detailed information on ships windows, B.S.3925— 
“Specification for Toughened Safety Glass for Ships’ 
Windows” should be consulted. Where a window is fitted 
with glass not meeting this specification, it may be per- 
mitted, provided that such alternative glass has an 
equivalent resistance to breakage. 


Regulation 24(6). Freeing ports 

Where freeing ports are fitted with hinged shutters, the 
hinge should be in a position at least two-thirds of height 
from the lowest edge. 


Regulation 25(2). Protection of crew 

Under the terms of these Regulations, the Administration 
accepts a minimum height of 36 in. for bulwarks or guard 
rails in tugs. 


Regulation 39. Bow height 

Landing type craft which are fitted with a ramp and side 
houses at the bow cannot normally comply with bow height 
requirements. The Administration consider these ships as 
being within the category of “exceptional operational require- 
ments” (paragraph (3) of this Regulation) and accept as an 
equivalent that the total enclosed spaces at the bow should 
provide at least the same buoyancy as would a forecastle of 
standard height and length equal to 0-07L if the vessel had a 
ship shape bow. 


BRAZIL 


Whenever a Periodical Inspection or Survey is carried out 
on a ship registered in Brazil, a copy of Rpt. C.11(f) is to be 


forwarded to the Rio de Janeiro Surveyors for transmission 
to the Adminstration. 


CANADA 


Regulation 21(2) 

New ships (or existing ships for which an assignment of 
freeboard has been requested under the terms of the Rules 
annexed to the 1966 International Load Line Convention) 
having cargo ports or other similar openings will require to 
comply with the following proposed regulations which are 
presently being promulgated : — 

(a) The doors shall be equivalent in strength to the surround- 
ing shell. 

(b) The doors shall be in one piece and open outwards. 

(c) A well or compartment shall be provided in way of the 
door, scuppered to a tank fitted with a water level alarm. 

(d) The ship shall have draught and list indicators provided. 

(e) A nomograph shall be included in the ship’s stability 
booklet indicating the reduction in freeboard for each 
degree of list and the minimum or negative freeboard 
to the lowest opening at any particular trim or draught. 


Regulation 42(1) 

A deck cargo of timber shall not be defined as a “timber 
deck cargo” unless the cargo extends at least to a point not 
more than 4 per cent of the breadth of the ship inboard from 
the shell plating on each side of the ship. 

This provision would also apply to any cargo of timber 
loaded on an open superstructure deck, even though the 
superstructure may be set in from the shell plating. A super- 
structure set in the maximum of 4 per cent would require to 
be loaded to the extreme breadth of the superstructure. 


Regulations 43 and 44 

Very exacting and comprehensive regulations have been 
drafted by the Canadian Authorities, which, when adopted, 
will subject any ship loading timber in a Canadian port to a 
loading survey before it is allowed to sail. Lashings will 
require to be surveyed and tested at regular intervals and 
test certificates will require to be produced every time a ship 
is loaded. Masters will be expected to produce a statement of 
stability appropriate to the loaded conditions of the ship 
which will include righting arm curves and the area under 
these curves within prescribed ranges of angles of heel. 

These draft regulations were lodged with IMCO by the 
Canadian Government in October 1970 with the suggestion 
that they could provide a basis for the extension of the 
Regulations affecting the carriage of timber deck cargoes. 

The Canadian Administration has been prompted to this 
action by the fact than an incident has occurred in approxi- 
mately 13 per cent of the shipments which has either caused 
damage and loss or has been a potential hazard to safety of 
life and property. 


FEDERAL REPUBLIC OF GERMANY 


Regulations 26(2), 27(7)(a) and 
27(9). Protection of Crew 

Although there are no statutory regulations to this effect, 
it is understood that the German Administration (SBG) apply 
the following requirements : — 


Type “A” Ships 

(1) Poop to Bridge 
A continuous gangway, as required by Regulation 26(2), 
at superstructure deck level to be provided. Rails to be 
in accordance with Regulations 25(2) and (3). Spacing of 
stanchions varying from 1,5 to 3,0 metres has been 
accepted. 
Underdeck passageways are accepted as an equivalent 
arrangement. 


(2) Poop to Forecastle or Bridge to Forecastle 

(a) On a ship without a midship bridge, arrangements 
are to be made to ensure safe access to all places 
essential to its operation. This may include the fore- 
castle (anchors, windlass, emergency machinery, etc.). 

(b) Gangways or underdeck passageways leading to the 

forecastle are to be provided if accommodation is 
arranged in the forecastle space. 
In a ship to which minimum freeboards are assigned, 
the gangway would be fitted at superstructure deck 
level, with rails and stanchions as required by para- 
graph (1). 

(c) If the summer freeboard exceeds 5,00 metres, the 
gangway may be replaced by a walkway strongly 
supported, with rails and stanchions as required by 
paragraph (1). 

(3) Shelters to be arranged at maximum spacing of 45 metres 
where length of gangway or walkway exceeds 90 metres. 


Type (B-100) Ships 
The requirements are as for Type “A” ships as indicated 
by Regulation 27(9). 


Type (B-60) Ships 
(1) Poop to Bridge 

(a) A passageway to be provided over hatchways near 
centre line. A single handrail on each side of passage- 
way is minimum requirement with no specified 
spacing of stanchions. If not practicable, a gangway 
is to be fitted on each side of hatchways. 

(b) An underdeck passageway. 

(c) Gangways arranged laterally along the hatch coam- 
ings on each side and as high as possible, but about 
900 to 1000 millimetres below upper edge of hatch 
coaming. Handrail to be fitted each side, 900 to 1000 
millimetres above gangway, with one additional rail. 
No specified spacing of stanchions. 

(d) When the freeboard exceeds 5,0 metres, a walkway 
at deck level is permissible. Hand rail to be 1,0 metre 
above the deck. No intermediate rail required and 
no specified spacing of stanchions. Stanchions may 
be portable. 


(2) Poop to Forecastle or Bridge to Forecastle 
As required by paragraphs I(a) to (d) above. 


Type “B” Ships 
No special requirements. Arrangement of lifelines left to 
the Master’s discretion. 

Note.—The height of gangways above the deck in relation to 
actual freeboard is important. In a ship classed LR 
placed under the West German flag, the Authorities 
did in fact increase the freeboard because the gang- 
way was fitted at too low a level. 


GREECE 


Article 10 

When “existing ships”, as defined in Article 2(7), are 
allowed deeper loading, such ships are to comply with the 
requirements of the 1966 Load Line Convention, even though 
the new draught is obtainable under the terms of the 1930 
Convention. 


ISRAEL 


The National Administration has adopted the Classification 
Societies “proposal” for means of protection of crew detailed 
on pages 34 to 36 of the paper. 


JAPAN 


Although the Society is not authorised to assign Load Lines 
to ships registered in Japan, a number of national interpreta- 
tions are included hereafter for general information. 
Regulation 3. Definition of Terms 
(5) Moulded depth 

(i) Where the upper deck camber is flattened at side. 


ae 


Fic. 54 


(ii) Where riveted sheerstrake. 


Fic. 55 
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(6) Depth for Freeboard (D) 
L=§) 


(a) The maximum value of is 65 millimetres 


where the value exceeds 65 millimetres. 
(10) Superstructure 


(c) The height of a superstructure is the height measured 
vertically from the top of the freeboard beams at 
the ship’s side to the top of the superstructure deck 
beams, not to the top of the superstructure deck 
beams at the ship’s side, where the ship side is not 
straight and vertical. 


(d) The length of a superstructure. (Regulation 34.) 


(i) Calculation of mean length of superstructure 
with unsymmetrical recesses. 


This part is not 


[ea h a superstructure 
Fie. 57 
: a X I, 
Equivalent length /=/,— ( ae 


or=I1,— 


bxl, 
Se, 
whichever is the smaller. 
Where /,=Length of superstructure when reces 
ses are omitted. 
(ii) Superstructure with long extension. 


1) Type" A" Ships and " B - 100 " Ships. 


SSeS 
L 


Fic. 58 


Fic. 60 


(2) Type “B-60” 


Equivalent length /=/,+1 ioe g 
quivalent leng ITE ETS? RB 


1 = 2 


2} Type "B-60" ships 


where 1, > — 
2 


“as” =0°048 
B, measured at middle of length /, 
B. measured at middle of length /, 


(iii) Superstructure with extension set in more than 
0:04B. Fic. 61 


G,: Gangway on top of hatch covers. 


G1 : Gangway on top of hatch covers. 


a a 


Fic. 62 


(3)' Type ~B” 


3) Type B ships 


L L 
Fic. 59 ( - | E- : + ] 


4 R? 
Equivalent length /=/,+— — where “as”=0-°04B 
3 B; 


* Circle passing through points A & K hls: 


Regulation 10. Information to be supplied to the Master 


The information to be supplied to the Master has to be 
approved by the Japanese Government but there is no pub- 


lished standard of stability criteria for cargo ships. Fic. 63 
Regulation 25. Protection of the Crew Nore.—LL recommended instead of L for Type “B-100”, 
(1) Type “A” Ships and “B-100” Ships. “B-60” and “B” Ships (see notes below). 


35 


G: Gangway. 

Gangway is to be fitted as near the centre line of 
ship as possible and it is to have a breadth of not 
less than 600 millimetres. Wooden planks of not less 
than 60 millimetres thick or chequered plates of suit- 
able thickness are to be fitted on the gangway. Guard 
rails at least 1 metre in height having three hori- 
zontal rails (including the uppermost one) are to be 
connected to the angles on each side of the gangway. 
The supports are to be formed of at least 100 x 
100 x 10 millimetres angles. The transverse distance 
between the toes of the supports is to be 1,25 metres 
and the longitudinal distance between adjacent sup- 
ports is to be 2,5 metres. 


P: Passage. 
No published definitions. 
LL: A single lifeline at port and starboard, no stipulated 
spacing of stanchions. 
L: A single lifeline on or near centre line (hatch side 


coaming is acceptable as “near” centre line), no 
stipulated spacing of stanchions. 


Regulation 38(9). Sheer 
Ships having straight sheer at ends 


Calculation of S;. 


Replace the straight sheer with the same parabolic area. 


Fic. 64 
6A 381 
+S ES 
Where A=shaded area. 
LIBERIA 


Regulations 25(4), 26(2) and (3) and 27(7)(a). Protection of 
Crew 


The Liberian Administration has formulated its own require- 
ments with regard to the means provided for the protection 
of crew. These requirements are to be found in Circular 2261 
together with information as to the extent to which they are 
to be applied. It should be noted that the requirements are 
retrospective. 
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NETHERLANDS 


Article 10 


The Administration requires that when an “existing” ship 
as defined in Article 2(7) is lengthened, it is to be treated as 
a “new” ship and the 1966 Convention regulations applied. 


NORWAY 


In June 1970 the Norwegian Authorities’ interpretations of 
the Convention have been revised or amplified, with further 
corrections in September 1970, and they have been reproduced 
hereafter where they differ from or add to those already given 
in Parts V and VI of the paper. 


Article 10(2). Repairs, Alterations and Conversions 


Provided only one of a ship’s main dimensions is altered 
by conversion, the ship can continue to be treated as an 
“existing” ship. For existing ships, which will still have free- 
boards based on 1930 Convention, the repairs, alterations and 
conversions of major importance and equipment in connec- 
tion with this, shall satisfy the requirements of 1966 Conven- 
tion as a “new” ship as far as the classification society or the 
Maritime Directorate find it reasonable and practicable. 


Article 11(2). Zones and Areas 

When a port lies on the border line between two zones, the 
loadline which applies will be that of the zone from which 
the vessel came when she entered harbour or that of the zone 
the vessel will enter when she leaves port. 


Regulation 2(5). Application 

Door sills, coaming heights, closing appliances, etc., on the 
freeboard deck can be as required for superstructure deck, 
provided the freeboard is increased so that the draught will 
not be greater than the vessel would have had with minimum 
freeboard calculated from an assumed freeboard deck situated 
at a distance below the actual freeboard deck equal to the 
standard height of a superstructure. 
in 


Regulation 3(6)(a). Definitions and Expressions used 


Documents 
Depth and Freeboard 
Wood sheathing only is to be considered but other “sheath- 
ing” will be accepted when deck beams are fitted above the 
deck and deck composition is filled between the beams. 


Regulation 8. Details of Marking 

Chiselling, centre punch marking or welding direct to the 
shell can be accepted as permanent marking. The cutting out 
of the disc, grid and letters from plate and welding to shell 
is not acceptable. 


Regulation 10(1) 
Information shall be given to the Captain by the Classifica- 
tion Society. 


Regulation 13. Position of Hatches, Door Openings and 
Ventilators 
Position 1 applies to exposed freeboard and raised quarter 
decks and also to the part of an exposed superstructure deck 
which lies within the forward quarter length. If, for instance, 


a hatch is fitted on the superstructure deck and extends abaft 
the forward quarter length, the hatch shall have a coaming 
height as required for a hatch in position | and if the covers 
for such hatches are interchangeable, all the covers are to be 
as required for position |. (See Regulations 15 and 16 and 
interpretation of Regulation 27(7)(c) below.) 


Regulation 14(2). Cargo and other Hatchways 

The requirements call for coamings at least 450 millimetres 
high at exposed hatch openings in superstructure decks, where 
the hatches are not fitted with weathertight steel hatch covers 
which are kept closed at sea. (See also Rule 16(1) below.) 


Regulation 15(8). Self Supporting Hatch Covers 

Self supporting hatch covers of other material than steel 
can be accepted when their strength and stiffness are equiva- 
lent to the strength and stiffness of covers of steel as approved 
by a Classification Society, or to the Maritime Directorate’s 
satisfaction. 


Regulation 16. Hatches closed by weathertight Covers of 
steel or other equivalent material fitted with Gaskets and 
Clamping Devices 

Covers on hatches in position | with coamings of at least 
standard height and which support cargo require no extra 
reinforcement provided that the load on the hatch cover does 
not exceed the maximum load specified in the Convention. 


Regulation 16(1). Hatch Coamings 

Hatches of less than 1,5 metres? in area, which are fitted 
with weathertight steel covers kept closed at sea, can have 
coamings of reduced height or no coamings provided the 
hatch arrangements are approved by a Classification Society 
or by the Maritime Directorate. Proposals for the reduction 
of coaming height for other hatches must be submitted for 
the approval of the Maritime Directorate in each individual 
case. The Maritime Directorate does not normally, at present, 
accept reduced heights of coaming for hatches on exposed 
freeboard or superstructure decks. On decks situated higher 
than the foregoing, such hatches can normally be accepted 
with reduced coaming height. 

Provided the height of a superstructure is at least twice the 
standard height, the superstructure deck can be treated as a 
deck above a superstructure deck. 


Regulation 17(1). Engine Room entrances 

For Type “A” ships and Type “B” ships with reduced free- 
boards an access lobby fitted with weathertight doors is 
required when the casing is not protected by other super- 
structure. In position 1, the height of the sill for the outer 
door shall be at least 600 millimetres and for the other door 
at least 230 millimetres. (See Regulation 26(1).) If the access 
lobby has to be gastight (i.e. in chemical tankers) the height 
of the inner sill shall also be at least 600 millimetres. The 
foregoing sill heights shall also apply to access openings in 
machinery casings which are protected by a deckhouse which 
is not closed by doors as required by Regulation 12(1). 

The strength of engine casings shall be to the satisfaction 
of the Classification Society or Maritime Directorate. 


Regulation 18(2). Miscellaneous openings in Freeboard and 
Superstructure Decks 

External doors in deckhouses which lead to or give access 

to stairways shall be in accordance with Regulation 12. If the 
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stairway is protected by a strongly built casing with doors in 
accordance with Regulation 12 and is situated inside a deck- 
house, the outside doors in the deckhouse need not be weather- 
tight. Sidescuttles in superstructures and in deckhouses on 
freeboard deck which protect stairways leading below shall 
be in accordance with Regulation 23(1). In deckhouses on 
superstructure decks situated at a height above the freeboard 
deck greater than the standard height of a raised quarter deck, 
the sidescuttles do not require to be fitted with deadlights 
except where there is a stairway leading below within the 
space to which the sidescuttle is fitted. The same applies in 
the case of other deckhouses with similar height above the 
freeboard deck. 


Regulation 22(1). Scuppers Inlets and Discharges 


As an equivalent to an automatic non-return valve with 
arrangements for direct closing from a position above the 
freeboard deck, a combination of one automatic non-return 
valve and a sluice valve capable of being closed from above 
the freeboard deck is acceptable. As an alternative, two 
automatic non-return valves without arrangements for direct 
closing can be used, but the innermost valve shall always be 
accessible for inspection when the vessel is in service. 

The Maritime Directorate will accept a single non-return 
valve without arrangements for direct closing when the vertical 
distance from the summer waterline to the shell opening is 
more than 0.02L, provided that the valve is always accessible 
for inspection when the vessel is in service. 

Valves which are required to be accessible for inspection 
when the ship is in service shall be fitted above the deepest 
load line unless the opening in the shell is fitted with an 
accessible valve capable of being closed. 

The requirement in the Rules regarding non-return valves 
is assumed applicable only to the discharges which are open 
during the normal operation of the ship. For discharges which 
must be closed at sea, e.g. gravity drains from topside ballast 
tanks, it is assumed that a single valve with positive means of 
closing and capable of being operated from the freeboard 
deck will be sufficient. 


Regulation 22(2) 


In ships with periodically unmanned machinery spaces, the 
valves for main and auxiliary sea inlets and discharges for 
operation of machinery shall normally be capable of being 
closed from a position above the freeboard deck. Exceptions 
to this are valves for discharges with overboard outlets above 
the deepest load waterline. 

The Classification Society shall check that the arrangement 
is carried out in a satisfactory manner so that the valves can 
be closed quickly and effectively. The controls shall be readily 
accessible and shall be provided with indicators showing 
whether the valves are open or closed. 

Remote controls from a position above the freeboard deck 
may be omitted from pipe systems which consist of pipes of 
substantial thickness or pipes of corrosion resistant material 
approved by the Classification Society or the Maritime 
Directorate. Pipes of substantial thickness are steel pipes with 
a thickness of \/L millimetres (where L is the length of the 
ship in metres) but not less than 10 millimetres but need not 
be more than 15 millimetres. Such pipe systems shall be care- 
fully examined at periodical surveys. 

The Classification Society can accept local control of above- 
mentioned valves from a Control Room or similar central 
position situated on the first deck or platform below the free- 


board deck or from a lower deck or platform situated above 
the deepest load line, provided easy access to this control 
position is available from the freeboard deck. The operating 
wheels can be fitted in two separate groups on the starboard 
and port side of the engin2 casing (even if the distance between 
them is nearly the half breadth of the ship) provided that they 
lie in the same transverse plane and that easy access from the 
freeboard deck to both positions is possible. 


Regulation 22(3) 

Scuppers and discharges from any position shall be of sub- 
stantial thickness from shell to freeboard deck and, in cases 
further up within closed superstructures to a height at least 
600 millimetres above summer load waterline. The Classifica- 
tion Society may approve piping which it considers equivalent 
to piping of substantial thickness. The pipes do not require to 
be of substantial thickness or of corrosion resistant material 
when 


(a) Inboard of a non-return valve with positive means of 
closing trom a position above the freeboard deck or from 
a manned machinery space, irrespective of where the 
valve is situated. 

Inboard of a non-return valve fitted above the deepest 
load line. 

“Substantial thickness” is defined in Regulation 22(2). 


Regulation 23(3). Side Scuttles 


Side scuttles in ship’s side to spaces below freeboard deck 
shall be in accordance with British standard 3024: 1966 or 
equivalent. 


(b) 


Regulation 24(1). Freeing Ports 

A detached deckhouse which occupies over 80 per cent of 
the breadth of the deck at the respective position with its sides 
not more than 1,5 metres from the sides of the ship, shall be 
considered as dividing the deck into two wells, one forward 
and one aft of the deckhouse. 

A thwartship bulkhead from ship side to ship’s side fitted in 
connection with a deckhouse shall be considered as dividing 
the deck into two wells irrespective of the breadth of the 
deckhouse. 

Wells on raised quarter decks shall have freeing port areas 
as required for the freeboard deck. 

When correcting the freeing port area for the height of 
bulkwark it is assumed that the length “I” shall be used. 


Regulation 24(2). Freeing Ports 

This paragraph is assumed to apply both to flush deck ships 
and to ships with superstructures. In ships with superstructures 
consideration of sheer is only taken in relation to the area in 
the respective well. 


Regulation 24(3). Freeing Ports 

Hatches with breadth smaller than 75 per cent of ship’s 
breadth (B) and which extend over 90 per cent or more of 
the length of the well are considered as having practically 
continuous hatch side coamings. 


Regulation 24(5). Freeing Ports 

It is assumed that the freeing port area shall be distributed 
along the whole length of the well when there is no or little 
sheer on exposed freeboard deck or exposed superstructure 
deck. 

Sheer up to about 10 per cent of standard is considered as 
“little” sheer. 
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Regulations (25), 26(2) and (3), 27(7)(a) and (9). Gangways 
and Access 

Type “A” Ships 

Ships with freeboard calculated as type “A” ship in 
accordance with Regulation 27(2) to (4) shall have a 
gangway as required by Regulation 26(2). 

Similarly, these ships shall have a gangway permanently 
fitted between bridge and forecastle at the height of the 
superstructure deck. 

On ships with summer freeboard of 3000 millimetres or 
greater the gangway can be dispensed with if, instead, a 
permanently fixed walkway on the centre line of the ship 
is fitted. The walkway shall be fitted on each side with 
stanchions not more than 1830 millimetres apart with two 
rails. The walkway shall be carried over all pipelines 
and other obstructions on deck in a suitable manner and 
have direct access to superstructure deck at the forward 
and after ends. If the walkway cannot be arranged on the 
centre line, similar walkways are to be fitted on each side 
of pipelines. 

Where the distance from bridge to forecastle is 30 metres 
or less, the gangway may be replaced by a walkway 
arranged as indicated. 


(a) 


(b) Type “B” ships with reduced freeboards 


Type “B” ships with freeboards reduced in accordance 
with Regulation 27(7) and (8) or Regulation 27(9), shall 
have a permanent gangway between bridge and forecastle 
at the height of the superstructure deck. For require- 
ments for gangways (see Regulation 27(7)(a) and (9)). 

If the arrangement of such a gangway is not practicable, 
a walkway may be arranged on the centre line over 
hatches with satisfactory gangways between the hatches. 
The walkway shall be fitted, on each side, with suitable 
stanchions with maximum spacing of 1830 millimetres 
and two rails or wires with stretching screws. The walk- 
way shall have direct ladders to the superstructure decks 
at forward and after ends also to and from any deck- 
houses or masthouses between the hatches. If the walkway 
cannot be arranged on the centre line, a similar passage 
is to be fitted on each side on top of the hatches. 

On ships with a summer freeboard of 3000 millimetres or 
greater, the gangway or walkway over hatches may be 
dispensed with provided a satisfactory walkway is 
arranged on the deck at each side of the hatchways. The 
walkway on its outboard side, and inboard side between 
hatches, is to be fitted with stanchions spaced at a maxi- 
mum of 1830 millimetres apart and fitted with two rails 
or wires with stretching screws. The walkway shall be 
carried over any obstructions on deck in a satisfactory 
way and led direct to ladders to superstructure decks at 
forward and after ends. Steps are to be fitted on each 
side of hatches to give access to walkway. 

For walkways on deck alongside hatches on ships with 
summer freeboard of 5000 millimetres or greater, the 
rails on outboard side of walkway can be dispensed 
with provided that a rail or wire is fitted on the hatch 
coaming and between hatches where stanchions also have 
to be fitted. 

On ships with summer freeboard of 5000 millimetres or 
greater where supports are fitted for side opening hatch 
covers and where it is not practicable to arrange a walk- 
way below the supports, the walkway can be positioned 


outside the outermost vertical part of the support. The 
walkway must, however, be fitted with solid stanchions 
and two rails or two wires with stretching screws between 
ramp supports. 

Where the distance from bridge to forecastle is 30 metres 
or less, no special arrangements are necessary. 

Ships which have a superstructure amidships shall have a 
gangway as required by Regulation 26(2). On such ships 
which are assigned a freeboard equal to or greater than 
that computed as Type “B” ship in accordance with 
Regulation 27(7) and (8), this gangway may be replaced 
by a walkway over hatches arranged as indicated. 


(c) Ships with freeboards not less than calculated for a Type 
“B” ship in accordance with Regulation 27(6). 


Such ships shall have a walkway over hatches or on deck 
alongside hatches as indicated for ships under item (a). 
For walkways on deck alongside hatches on ships with 
summer freeboard of 5000 millimetres or greater, the 
rails on the outboard side of the walkway can be dis- 
pensed with provided that a rail or wire with stretching 
screws is arranged on hatch coamings and between 
hatches where stanchions shall also be fitted. 

Where the distance from bridge to bow is less than 80 
metres, no special arrangements are necessary. 


(d) An underdeck passage can, in each case, be substituted 
for a gangway or walkway. The arrangement of tunnel 
shall be approved by the Maritime Directorate and be 
to the satisfaction of the Classification Society. 

(ec) In each case, there shall be satisfactory and safe access 
from gangway, walkway or underdeck passage to stair- 
way to lookouts position forward. 


Regulation 26(5) and 36(1)(e). Arrangements for freeing deck 
from sea water on Type “A” ships or Type “B” ships 
with trunks 

A freeing port area of 33 per cent of the total area of the 
bulwark, fitted in the lower part of the bulwark, is considered 
sufficient as an alternative effective arrangement mentioned in 

Regulation 26(5). The lower edge of the freeing port shall be 

as close to the deck as possible. 

Such an arrangement is also considered as equivalent to the 
requirement for 50 per cent open rails in areas with trunks 

mentioned in Regulations 36(1)(e). 


Regulation 27(7)(b). Arrangements for freeing deck of sea 
water on ships which are assigned reduced “B” freeboards 
and which have bulwarks on freeboard deck 

Type “B” ships which are assigned freeboard reduced by 
up to 60 per cent of difference between table “B” and table 

“A” shall have a freeing port area in the lower part of the 

bulwark of at least 25 per cent of the total area of the bul- 

wark. The lower part of the freeing port opening shall be as 
close to the deck as possible. 


Regulation 27(7)(c) 


Extra reinforcement of hatch covers is required only for 
hatches without coaming when these are positioned on the 
freeboard deck within the forward quarter length on ships 
with a freeboard smaller than table “B”. In such cases, the 
section modulus and moment of inertia of hatch covers shall 
be 15 per cent greater than that required by Regulation 16. 


Regulation 29. Correction to the freeboard for ships under 
100 metres in length 
For Type “B” ships with length (L) less than 24 metres the 
tabular freeboard shall be increased by: — 
E 
7,5 (100—24) (o3s—— ) millimetres 
L? 


Regulation 34(1)(a) and (b). Length of superstructures 

(a) When the length of a superstructure which is set in from 
the ship’s side is determined as permitted in Regulation 
3(10) the length (S) used in connection with Regulation 
35(2) is the length obtained before correcting for the 
set-in, 

(b) When a superstructure bulkhead is recessed, a deduction 
will be made to the length of the superstructure equiva- 
lent to the area of the recess in relation to the breadth 
of the ship at mid-length of the recess. If the recess is 
not symmetrical about the centre line of the ship, the 
recess will be assumed to be symmetrical with a breadth 
equal to twice the maximum width of recess measured 
from the centre line of the ship. 


Regulation 35(4). Effective length of superstructure 


A raised quarter deck can be treated as such even if side 
scuttles are fitted in its front bulkhead. 


Regulation 38(7) and (12). Sheer 

Regulation 38(12) can also be used for superstructure with 
less height than standard and with greater sheer than the 
freeboard deck. The superstructure deck must, however, at no 
point be less than the mean height of the superstructure 
height above the curve which is derived by the formula. “ty” 
shall in such cases be the difference between the actual height 
of superstructure at the end point of the sheer and the least 
height of the superstructure. The “least height” is the height 
of the superstructure as used in the calculation of freeboard. 


Regulation 39(2)(b). Minimum bow height 


For ships over 100 metres in length, the Maritime Direc- 
torate can accept closing appliances consisting of steel plates 
secured by hook bolts (which satisfy requirements for Class II 
closing appliances as defined in the 1930 Load Line Conven- 
tion), provided that there are no other openings in the free- 
board deck inside the forecastle except hatches and manholes. 
With such closing appliances in the forecastle end bulkhead, 
no consideration can be given to the forecastle in the calcula- 
tion of the superstructure allowance, nor should its height be 
taken into account in the calculation of the sheer correction. 


Regulation 40(6). Winter North Atlantic Freeboard 

Attention is drawn to the case of ships which have free- 
board computed from the 1930 Convention and to which a 
Winter North Atlantic mark was assigned. Such ships shall 
continue to have the Winter North Atlantic mark as required 
by the 1930 Convention. 


Regulation 44(6) and (7). Timber lashings 

A Load Line Certificate which includes timber freeboards 
may be issued even though the required lashings are not on 
board nor verified. 

The Administration, however, notifies Owners that the 
timber freeboards are not valid unless all the requirements of 
Regulation 44 are complied with. 


In accordance with Article 8, tested chains with a tensile 
strength of at least 15 tonnes and an elongation at breaking of 
at least 15 per cent may be accepted as meeting the require- 
ments of Regulation 44(7). 


PORTUGAL 


Whenever a Short Term Load Line Certificate (LLST) is 
issued to a ship registered in Portugal, a copy of this Certifi- 
cate is to be sent to the Lisbon office for transmission to the 
Administration. 

The date of Initial Survey or of the last Periodical Survey 
(Renewal), as may be appropriate, is to be recorded on the 
Certificate. 

Whereas Periodical Inspections are to be carried out by the 
Portuguese Administrations in Portugal and its Overseas 
Territories, inspections in foreign ports may be held by 
Surveyors from any Classification Society upon request by 
the local Portuguese Consul. The Surveyor must not endorse 
the Load Line Certificate as the Consul is the only person 
authorised to do so. 


UNITED KINGDOM 


Regulation 23. Sidescuttles 

Windows are not acceptable in position | in ships registered 
in the United Kingdom, where there are unprotected openings 
in the space behind the windows. Alternatively, such openings 
may be protected by a steel companionway fitted with a 
Regulation 12 door and a 600-millimetre sill. 

Windows may be fitted in any second tier erection. How- 
ever, if access is obtainable from this erection to an enclosed 
superstructure, or to a space below the freeboard deck, the 
windows must generally be provided with weathertight 
shutters. Such cases would require to be treated on their 
individual merit, due account being taken of the internal 
arrangements. 


Regulation 36(c). Trunks and protection of crew 

Where the height of a trunk is not less than the standard 
height required for superstructures other than raised quarter 
decks, the rails situated on each side of the trunk are regarded 
as providing suitable protection for the crew. 

Where the height of a trunk is less than the standard height 
defined in the preceding paragraph, a walkway consisting of 
two lines of rails (each of three courses) about | metre apart 
should be fitted on or as near as practicable to the centre line 
of the ship in addition to the rails at the sides of the trunk. 


Department of Trade and Industry’s Instructions to Surveyors 

The Department of Trade and Industry’s Instructions to 
Surveyors in the application of the Merchant Shipping (Load 
Line) Rules 1968 are expected to include the following 
information (the Rules quoted below are those contained in 
“The Merchant Shipping (Load Line) Rules 1968”). 


Part II Surveys, General Principles 

Application for Survey: Definition of Classed ships. 

Load Line Survey (Rule 3), Initial Survey, Method of Sur- 
vey for classed and unclassed steel ships, wood ships, ships 
constructed of glass reinforced plastic, and ships of other 
material. 

Surveyor’'s Report (Rule 4) and Assignment of Freeboard 
(Rule 5): Documentation, Stability, Approved _ stability 
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information, loading and ballasting information, Load Lines 
and marks. 

Periodical Inspection of ships (Rule 10): Requirements, Items 
requiring special attention, load line marks, Endorsement of 
certificates, Completion of reports. 

Conditions of assignment: Requirements relating to the 
assignment of freeboards (Rule 23), Record of particulars, 
Information relating to stability of ships (Rule 30), Greater 
than minimum freeboards (Rule 28), Less than statutory 
minimum freeboards. 


Appendix 1. Notes for Guidance in the Application of 
Schedule 4: Conditions of Assignment 

Interpretations of paragraphs 1, 6, 7, 8, 9, 10, 11, 12, 13, 14, 

15 and 26. 


Appendix Notes for Guidance in 
Schedule 5: Freeboards 
Interpretations of paragraphs 1, 5, 9 and 14. 


3, 


the Application of 


Appendix 5. Intact stability and stability in the damaged 
condition after flooding 

Definitions of “new” and “existing” ships. 

Requirements for ships assigned minimum statutory free- 

boards. 

Requirements for ships issued with load line exemption certi- 

ficates. 

Ships for which less than minimum freeboards are requested 

(barges and dredgers). 

Ships undergoing sea trials. 

Ships making voyages to the breaker’s yard. 

Intact stability criteria. 

Minimum bow height. 

Flooding and damage stability requirements. 

Examination and approval procedure. 

Approved computer programs. 


Information and requirements relating to particular types of 
ships, cargoes and trading areas 
Types of ships: Container ships, Dredgers, Drilling rigs, 
Floating cranes, Tin Dredgers, Grain Elevators, Fishing boats 
employed as fish carriers, Hydrofoils, Multi-hulled craft, 
Passenger ships, Sail training ships, Sea angling boats, Tugs. 
Types of cargoes: Ballast, Dangerous chemicals in bulk, Coal 
in bulk, Grain in bulk. 
Grain stability requirements; 1966 grain loading rules; calcu- 
lation of grain shift moments in specially suitable ships; the 
IMCO acceptable equivalent arrangements, Specialised car- 
goes of iron, steel and wood pulp, Mineral concentrates and 
ore in bulk, Timber deck cargoes, Vehicles on the open decks 
of small coastal ferries, Deck cargoes—general. 


Trading Areas 


The Saint Lawrence Seaway and the Great Lakes Areas 
where the “formation of ice” may be expected. 


APPENDIX III 
IMCO RECOMMENDATION ON INTACT STABILITY 
FOR PASSENGER AND CARGO SHIPS UNDER 
100 METRES IN LENGTH 
IMCO Resolution A.206 (VID of 13th October, 1971 


AMENDMENTS TO RECOMMENDATION ON INTACT 
STABILITY FOR PASSENGER AND CARGO SHIPS 

UNDER 100 METRES IN LENGTH (A.167 (ES. IV)) 
WITH RESPECT TO SHIPS CARRYING DECK 

CARGOES 

1. Scope 

Delete in the third line “and ships carrying timber deck 

cargoes”. 


nan 


Recommended Criteria 

Re-number 5(b)—S(f) and 5(c)—5(g) and add the following 

new paragraph 5(b). 

5(b) For ships loaded with timber deck cargoes and provided 
that the cargoes extend longitudinally between super- 
structures* transversely for the full beam of ship after 
due allowance for a rounded gunwale not exceeding 4 
per cent of the breadth of the ship and/or securing the 
supporting uprights and which remains securely fixed at 
large angle of heel. The Administration may apply the 
following criteria in substitution for criteria given in 5.1. 
above : — 

(i) The area under the righting lever (GZ curve) should 

not be less than 0,08 metre-radians up to 0=40° or 
the angle of flooding if this angle is less than 40°. 
The maximum value of the righting lever (GZ) 
should be at least 0,25 metres. 
At all times during a voyage the metacentric height 
GMo should be positive after correction for the free 
surface effects of liquids in tanks; and where appro- 
priate, the absorption of water by the deck cargo 
and/or ice accretion on the exposed surfaces. Addi- 
tionally, in the departure condition the metacentric 
height should be not less than 0,10 metre. 


(ii) 


(ili) 


Stability Information 

Add the following new sub-paragraphs to paragraph 7(b). 

7(b)(vi) For ships carrying timber deck cargoes the 
Administration may deem it necessary that the master 
be given information setting out the changes in deck 
cargo from that shown in the loading conditions, 
when the permeability of the deck cargo is signifi- 
cantly different from 25 per cent. 

7(b)(vii) For ships carrying timber deck cargoes condi- 
tions should be shown indicating the maximum per- 
missible amount of deck cargo having regard to the 
lightest stowage rate likely to be met in service. 


Annex I 
Add the following new Section: — 
Effect of timber deck cargo 

In the case of ships carrying timber deck cargoes the 
Administration may allow account to be taken of the 
buoyancy of the deck cargo assuming that such cargo 
has a permeability of 25 per cent of the volume occupied 
by the cargo. Additional curves of stability may be 
required if the Administration considers it necessary to 
investigate the influence of different permeabilities and/ 
or assumed effective height of the deck cargo. 


* Where there is no limiting superstructure at the after end, 
the timber deck cargo shall extend at least to the after end 
of the aftermost hatchway. 
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Annex II 
I. Loading Conditions 

Add the following sub-section : — 

(3) Cargo ships intended to carry deck cargoes: — 

(i) Ship in the fully loaded departure condition with 
cargo homogeneously distributed in the holds and 
with cargo specified in extension and weight on deck, 
with full stores and fuel; 

(ii) ship in the fully loaded arrival condition with cargo 
homogeneously distributed in holds and with a cargo 
specified in extension and weight on deck, with 10 
per cent stores and fuel. 

Il. 
(1) 


Assumptions for Calculating Loading Conditions. 

First line of paragraph (1), delete “and” and after 2(ii) 
add *3(i) and 3(ii)”. 

Third line of paragraph (2), after “summer load line” 
insert “or if intended to carry a timber deck cargo, to the 
summer timber load line”. 


(2) 


sc 


First line of paragraph (4), insert after “cargo”, “in 
holds”. Re-number (6) to (9) as (8) to (11) and add new 
paragraphs (6) and (7). 


(4) 


(6) Where timber deck cargoes are carried, the amount of 
cargo and ballast should correspond to the worst service 
condition in which all the relevant stability criteria in 
Section 5 are met. In the arrival conditions it should be 
assumed that the weight of the deck cargo has increased 


by 10 per cent due to water absorption. 


(7) When timber cargoes are carried and it is anticipated that 
some formation of ice will take place an allowance should 


be made in the arrival condition for the additional weight. 


APPENDIX VI 


IMCO RECOMMENDATIONS FOR THE SAFETY OF 
FISHING VESSELS (APPROVED AS RESOLUTION A. 
168 (ES.LV) BY IMCO ASSEMBLY IN NOVEMBER 1968) 


Intact Stability 
Calculations of Stability Curves 
Standard Conditions of Loading to be examined 


Recommended Practice for Freeing Ports 


Recommended Practice for Exterior Hatch Coamings and 
Door Sills 


It is to be noted that the IMCO MARITIME SAFETY 
COMMITTEE stated in its Report MSC XXIII/19 that it 
recognised the increasing importance of providing interna- 
tional standards for the safety of fishing vessels and recom- 
mended that in 1974, a Preparatory Conference on the Safety 
of Fishing Vessels should be envisaged. 


Intact Stability 


1. Scope 
1.1 The provisions given hereunder are intended for new 


decked sea-going fishing vessels. 


1.2 Administrations are invited to adopt, for all conditions of 
loading, the stability criteria given in 5, unless they are 
satisfied that operating experience justifies departures 
therefrom. 


2. General Precautions against Capsizing 


2.1 Compliance with the stability criteria does not ensure 
immunity against capsizing regardless of the circum- 
stances or absolve the master from his responsibilities. 
Masters should therefore exercise prudence and good 
seamanship having regard to the season of the year, 
weather forecasts and the navigational zone and should 
take note of the particular advice contained in Appendix 
VILL (not included in this Supplement). 

2.2 Care should be taken to stow the cargo so that compli- 
ance with the criteria can be achieved. If necessary the 
use of ballast may be permitted to achieve compliance 
with the criteria. 

2.3 To minimize the possibility of both longitudinal and 
lateral shifting of the cargo under the effect of accelera- 
tions caused by rolling and pitching, appropriate sub- 
division of the hold and, if necessary, of the deck should 
be arranged. The scantlings given in Appendix V are 
recommended for hold divisions (not included in this 
Supplement). 

2.4 The Recommendation relating to freeing ports in bul- 
warks are contained in Appendix VI. 


2.5 The Recommendations for the height of door sills and 
hatchway coamings are contained in Appendix VII. 


3. Calculation of Stability Curves 
The methods and procedures employed for calculating 
stability righting arms should be in accordance with 
Appendix I, and the degree of accuracy obtained should 
be acceptable to the Administration. 


4. Assessment of Compliance with Criteria 

4.1 For the purpose of assessing in general whether the 
criteria are met, stability curves should be drawn for the 
main loading conditions intended by the owner in respect 
of the ship’s operations. 

4.2 If the owner does not supply sufficiently detailed informa- 
tion regarding such loading conditions, calculations should 
be made for the standard conditions given in Appendix II. 

4.3 In all cases calculations should be based on the assump- 
tions shown in Appendix II. 


5. Recommended Criteria 
5.1 The following criteria are recommended for fishing 
vessels : — 

(a) The area under the righting lever curve (GZ curve) 
should not be less than 0,055 metre-radians up to 
0=30° angle of heel and not less than 0,09 metre- 
radians up to 0=40° or the angle of flooding O:* if 
this angle is less than 40°. 


* 0: is an angle of heel at which openings in the hull, super- 
structures or deckhouses which cannot be closed weather- 
tight immerse. In applying this criterion, small openings 
through which progressive flooding cannot take place 
need not be considered as open. 
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Additionally, the area under the righting lever curve 
(GZ curve) between the angles of heel of 30° and 
40° or between 30° and Or, if this angle is less than 
40°, should not be less than 0,03 metre-radians. 

(b) The righting lever GZ should be at least 0,20 metre 
at an angle of heel equal to or greater than 30°. 

(c) The maximum righting arm should occur at an 
angle of heel preferably exceeding 30° but not less 
than 25°. 

(d) The initial metacentric height GMs should not be 
less than 0,35 metre. 


5.2 The criteria mentioned in 5.1 fix minimum values, but 
no maximum values are recommended. It is advisable to 
avoid excessive values, since these might lead to accelera- 
tion forces which could be prejudicial to the ship, its 
complement, its equipment and to the safe carriage of 
the cargo. 

5.3. Where anti-rolling devices are installed in a ship the 
Administration should be satisfied that the above criteria 
can be maintained when the devices are in operation. 


5.4 The adoption by individual countries of simplified criteria 
which apply such basic stability values to their own types 
and classes of vessels is recognised as a practical and 
valuable method of economically judging the stability. 


5.5 A number of influences such as beam wind on ships with 
large windage area, icing of topsides (see Appendix ILD, 
water trapped on deck, rolling characteristics, following 
seas, etc., adversely affect stability and the Administra- 
tion is advised to take these into account so far as is 
deemed necessary. 


6. Inclining Test 


6.1 When construction is finished, each ship should undergo 
an inclining test, actual displacement and co-ordinates of 
the centre of gravity being determined for the lightship 
condition. 

6.2 The Administration may allow the inclining test of an 
individual ship to be dispensed with, provided basic 
stability data are available from the inclining test of a 
sister ship. 


7. Stability Information 


7.1 The master of any ship to which the present Recom- 
mendation applies should receive information which will 
enable him to assess with ease and certainty the stability 
of his ship in different service conditions. A duplicate of 
this information should be communicated to the Admini- 
stration. 


7.2 Stability information should comprise : — 


(i) Stability characteristics of typical loading condi- 
tions ; 

(ii) information in the form of tables or diagrams which 
will enable the master to assess the stability of his 
ship and verify whether it is sufficient in all loading 
conditions differing from the standard ones. This 
information should include, in particular, a curve or 
table giving as a function of the draughts, the 
required initial metacentric height GMo (or any other 
stability parameter) which ensures that the stability 
is in compliance with the criteria given in 5.1 above; 


(iii) Information on the proper use of anti-rolling devices 
if these are installed in the ship ; 

(iv) additionally, information enabling the ship’s master 
to determine the initial metacentric height GMo by 
means of rolling test as described in the Annex to 
the Memorandum to Administrations reproduced at 
Appendix III, would be desirable ; 

(v) Notes on all corrections to be made to the initial 
metacentric height GMo to take account of free 
surface liquids. 


Appendix I of IMCO Recommendation Calculation 
of Stability Curves 


1. General 


(1) Hydrostatic and stability curves should normally be pre- 
pared on a designed trim basis. However, where the 
operating trim or the form and arrangement of the ship 
are such that change in trim has an appreciable effect on 
righting arms, such change in trim should be taken into 
account. 


The calculations should take into account the volume 
to the upper surface of the deck sheathing. In the case 
of wood ships the dimensions should be taken to the 
outside of the hull planking. 


2. Superstructures, Deckhouses, etc., which may be taken into 
Account 


(3) Enclosed superstructures complying with Regulation 3 
(10)(b) of the 1966 Load Line Convention (except that 
door sills should comply with Appendix VII) may be 


taken into account. 


The second tier of similarly enclosed superstructures may 
also be taken into account. 

Deckhouses on the freeboard deck may be taken into 
account, provided that they comply with the conditions 
for enclosed superstructures laid down in Regulation 3 
(10)(b) of the 1966 Load Line Convention (except that 
door sills should comply with Appendix VID. 

Where deckhouses comply with the above conditions 
except that no additional exit is provided to a deck above, 
such deckhouses should not be taken into account ; how- 
ever, any deck openings inside such deckhouses shall be 
considered as closed even where no means of closure are 
provided. Such deckhouses in which, due to smallness of 
the vessel, an additional exit would be impracticable may 
be taken into account. 

Deckhouses, the doors of which do not comply with the 
requirements of Regulation 12 of the 1966 Load Line 
Convention, should not be taken into account ; however, 
any deck openings inside the deckhouse are regarded as 
closed where their means of closure comply with the 
requirements of Regulations 15, 17 or 18 of the 1966 
Load Line Convention. 

Deckhouses on decks above the freeboard deck should 
not be taken into account, but openings within them may 
be regarded as closed. 

Superstructures and deckhouses not regarded as enclosed 
may under special circumstances be taken into account 
in stability calculations up to the angle at which the 
openings are flooded, provided this does not lead to sub- 
sequent serious flooding of the vessel. (At this angle, the 


(6) 


(7) 


(8) 


(9) 
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statical stability curve should show one or more steps, 
and in subsequent computations the flooded space should 
be considered non-existent.) 

(10) In cases where the ship would sink due to flooding 
through any openings, the stability curve should be cut 
short at the corresponding angle of flooding and the ship 
should be considered to have entirely lost her stability. 

(11) Small openings such as those for passing wires or chains, 
tackle and anchors, and also holes of scuppers, discharge 
and sanitary pipes should not be considered as open if 
they submerge at an angle of inclination more than 30°. 
If they submerge at an angle of 30° or less, these open- 
ings should be assumed open if the Administration con- 
siders this to be a source of significant flooding. 

(12) Trunks may be taken into account. Hatchways may also 
be taken into account having regard to the effectiveness 
of their closures. 


3. Effect of Liquids in Tanks 


The recommendation for the treatment of the effect of 
liquids in tanks are the same as these made for the 
stability of passenger and cargo ships of not more than 
100 metres in length. (See Appendix III of the paper.) 


Appendix If of IMCO Recommendation 


Standard Conditions of Loading to be Examined 


1. Loading Conditions 

The standard loading conditions referred to in 4.2 of the 
Recommendations are as follows: — 

(i) Departure condition for the fishing grounds with full 

fuel, stores, ice, fishing gear, etc. ; 
departure from the fishing grounds with full catch ; 
arrival at home port with 10 per cent stores, fuel, 
etc., remaining and full catch ; 


arrival in home port with 10 per cent stores, fuel, 
etc., remaining and with 20 per cent of full catch. 


(ii) 
(iii) 


(iv) 


2. Assumptions for Calculating Loading Conditions 

(1) Allowance is to be made for the weight of the wet fishing 

nets and tackle, etc., on deck. 

An allowance for icing, where this is anticipated to occur 

should be made in accordance with Appendix III. 

In all cases the cargo should be assumed to be homo- 

geneous unless this is inconsistent with practice. 

In conditions 1. (ii) and (iii) above deck cargo should be 

included if such a practice is anticipated. 

(5) Water ballast should normally only be included if carried 
in tanks which are specially provided for this purpose. 


(4) 


Appendix Ill of IMCO Recommendation 


Recommendations on Minimum Requirements on Icing 
of Fishing Vessels 


Administrations which have not yet established requirements 
on icing are invited by the Maritime Safety Committee to 
make use of the following minimum requirements: — 

(a) The vessel’s stability should be calculated in the worst 
conditions of loading, taking into consideration the risk 
of icing if the vessel operates in winter seasonal zones. 


(b) Weight of ice per square metre of all exposed weather 
decks and gangways should be assumed not less than 30 
kg /m*—if the vessel operates to the north of latitude 66° 
30’ N, or the south of latitude 60° 00’ S, as well as in 
winter in the Barents, Bering and Okhotsk Seas and Tatar 
Strait. Weight of ice per square metre of projected lateral 
area of the portion of the vessel above water plane 
should be assumed not less than 15 kg/m’. 


(c) In other areas of the winter seasonal zone the assumed 
standards of icing in winter should be one-half of those 
given in item (b). 

(d) The height of the centre of gravity of ice accumulated 
should be calculated according to the position of the cor- 
responding parts of the decks and gangways, and other 
continuous surfaces on which ice can accumulate. The 
projected lateral area of discontinuous surfaces of rail, 
spars (except masts) and rigging of the vessels having no 
sails and the projected lateral area of other small objects 
should be computed by increasing the total projected 
lateral area of continuous surfaces by 5 per cent and the 
static moments of this area by 10 per cent. 

(e) For vessels operating off the east coat of Canada during 
the winter months it is recommended that each Admini- 
stration should give consideration to more severe require- 
ments. 


Allowance for Effect of Ice Accretion 


As interpreted by Department of Trade and Industry (U.K.) 
In calculating the stability of a vessel in winter operating 


conditions account should be taken of the effect of ice accre- 
tion on the hull and superstructure as follows: — 


Vessels operating within the areas stated below shall use the 
full icing allowances 


Northern Hemisphere 

(a) The area North of latitude 66° 30’ N. between longitude 
10° W. and the Norwegian coast. 

(b) The area North of latitude 63° N. between longitude 28° 
W. and 10° W. 

(c) The area North of latitude 45° N. between the North 
American continent and longitude 28° W. 

(d) All sea areas north of the European, Asian and North 
American continents east and west of the areas defined 
in (a), (b) and (c) above. 

(e) The Okhotsk and Bering Seas and the Tatar Strait. 


Southern Hemisphere 
All areas South of latitude 60° S. 


Vessels operating within the areas stated below shall use half 
of the full icing allowance 


All areas North of latitude 61° N. between longitude 28° 
W. and the Norwegian coast and south of the areas defined 
as the lower limit for the full icing allowance. Other areas 
within the Seasonal Winter Zone (as defined in the Load 
Line Rules) to be agreed between Owners and the Department 
of Trade and Industry when warranted by experience. 


Full Icing Allowance 


All exposed horizontal surfaces (decks, house tops, etc.) 
shall be assumed to carry an ice weight of 30 kg/m? (6:2 
lb/ft). 

The projected lateral area of the vessel above the waterline 
(a silhouette) shall be assumed to carry an ice weight of 15 
kg/m? (3°1 1b/ft?). 

The height of the centre of gravity should be calculated 
according to the heights of the respective areas and in the 
case of the projected lateral area the effect of sundry booms, 
rails, wires, etc., which will not have been included in the area 
calculated shall be taken into account by increasing by 5 per 
cent the weight due to the lateral area and the moment of 
this weight of 10 per cent. 


Half Icing Allowance 
This shall be taken as one-half of that defined above. 


Note.—The winter period should be taken as Ist November 
to 30th April. 


Appendix VI of IMCO Recommendation 


Recommended Practice for Freeing Ports on Fishing Vessels 


(1) The following minimum areas are recommended for new 
decked fishing vessels intended for operating in unlimited 
waters in weather of unlimited severity. 

(2) On vessels where bulwarks on weather parts of the upper 
deck form wells, the minimum freeing port area (A) on 
each side of the ship for each well on the upper deck 
should be that given by the following formule :— 
where the length of bulwark (/) in the well is 20 metres 


or less 

A=0,7+0,035/ square metres 
where / exceeds 20 metres 
A=0,071 square metres 


! need in no case be taken as greater than 0°7L. If the 
bulwark is more than 1,2 metres in average height the 
required area should be increased by 0,004 square metre 
per metre of the length of well for each 0,1 metre differ- 
ence in height. If the bulwark is less than 0,9 metre in 
average height, the required area may be decreased by 
0,004 square metre per metre of length of well for each 
0,1 metre difference in height. 


(3) The freeing port area should be so arranged along the 
length of the vessel as to provide the most rapid and 
effective freeing the deck of water. The lower edges of 
the freeing ports should be as near the deck as prac- 
ticable. 


(4) Devices for locking freeing port covers should be con- 
sidered generally as dangerous. If locking devices in par- 
ticular cases are considered necessary for the service of 
the ship, they should be of a reliable type operable from a 
readily accessible position. In vessels intended to operate 
in areas subject to icing, it is recommended not to fit 
covers. 


(5) Administrations may permit alterations of the stated 
values where operating experience has clearly shown that 
such alterations are justified. 


Appendix VIE of IMCO Recommendation 


Recommended Practice for Exterior Hatch Coamings and 
Door Sills on Fishing Vessels 


(1) Hatchway coamings and door sill heights should comply 
with the following standards: — 

(a) On upper decks to be at least 600 millimetres. How- 
ever, in locations on the upper deck which are 
shielded from the full force of the sea (with the 
exception of doors giving direct access to engine 
rooms), these heights may reduced to 400 millimetres. 
On superstructure decks to be at least 300 milli- 
metres. However, in locations on the superstructure 
deck which are shielded from the full force of the 
sea (with the exception of doors giving access to 
engine rooms), these heights may be reduced to 150 
millimetres. 

(c) A restricted number of small watertight scuttles on 
upper decks and watertight hatches on superstructure 
decks may be fitted without sills but these must be 
found essential for fishing operations. 


(b) 


> 


) This recommendation is applicable to all decked fishing 
vessels over 18 metres in length operating more than 15 
miles from refuge in areas where a fully developed sea 
may occur which corresponds to Beaufort force 7 wind 
or greater. 

(3) This recommendation is based on the premise that the 
construction of coamings, sills and closures is of sufficient 
strength to withstand the forces exerted by heavy seas 
without destroying the watertight integrity of the vessel. 

(4) For vessels below 18 metres in length, for vessels opera- 

ting up to 15 miles from a port of refuge, or for vessels 

operating in areas where a fully developed sea state 

seldom exceeds that corresponding to Beaufort force 7 

wind, this recommendation should be applied as far as 

practicable. 


( 


APPENDIX VII 


Extract from IMCO Code for the Construction and 
Equipment of Ships Carrying Dangerous Cargoes in 
Bulk 


A draft code prepared by the IMCO Sub-Committee on 
Ship Design and Equipment was submitted in a Report dated 
10th February, 1971, to the IMCO Maritime Safety Council, 
which endorsed it on 21st September, 1971, at its 24th Session. 
It has since been accepted by the IMCO Assembly at its 
Seventh Session on 13th October, 1971, as Resolution A.212 
(VID. 

The Resolution recommends that Member Governments, 
which have not hitherto implemented the Code, adopt it as 
the basis of their national regulations on this matter in order 
to ensure safe and unobstructed international transport of 
dangerous goods. 

The extract has been limited to those parts of the Code 
which deal with Description of Ship Types, Damage Assump- 
tions, Cargo Containment and Ship Arrangements, and maxi- 
mum allowable quantity of cargo per tank. 

The Code also includes requirements for Cargo Transfer, 
Tank Vent Systems, Cargo Temperature Control, Materials of 
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Construction, Environmental Control of Vapour Space in 
Cargo Tanks and Void Spaces surrounding such Tanks, as 
well as a Chapter on Safety Equipment and Related Con- 
siderations which covers Ventilation in Cargo Handling 
Spaces, Electrical Requirements in Respect of Flammable 
Cargoes, Gauging, Vapour Detection, Fire Protection, Person- 
nel Protection and Tank Filling. Other Chapters deal with 
Special Requirements for Certain Cargoes, for Construction 
and Equipment, and Operational Requirements. A list of 
chemicals to which the code does not apply is also included. 


Chapter 1I—Cargo Containment 


A. Physical Protection (Siting of cargo tanks; floatability and 
damage stability 


General 


The probability of damage resulting from collision, 
stranding or other circumstance, to a ship carrying a 
dangerous chemical in bulk leading, sooner or later, to 
uncontrolled release of the cargo cannot be discounted. 
Therefore, the siting of the cargo tanks in relation to the 
ship’s side and bottom (which would afford a degree of 
protection from external damage to the cargo contain- 
ment), and the extent to which the ship should be capable 
of remaining afloat subsequent to such damage, should 
be related to the extent to which escape of that cargo, 
taking into account the nature and severity of its hazard 
to the environment, could be tolerated. 


2.1.1 Three degrees of physical protection are employed. 
The highest standard of such protection—Type I— 
is required for the substances considered to have 
the greatest environment hazard, with reduced stan- 
dards—Types II and II[—for substances of progres- 
sively lesser hazard. 


2.1.2 The required degrees of physical protection for the 
transport of individual substances are shown in 
column (b) of the Summary of Minimum Require- 
ments, Chapter VI (not included in the Supplement). 

2.1.3 Where it is intended to transport more than one 
substance, the requirements for ship survival of 
damage should correspond to the most dangerous 
substance, but the cargo containment requirement 
need only conform to the specified minimum require- 
ments for the chemicals taken individually. 

Ship Types 

2.2.1 General. Ships subject to this Code may be assigned 
the minimum freeboard permitted by the Inter- 
national Convention on Load Lines, 1966. The addi- 
tional requirements in 2.2.4, taking into account any 
empty or partially filled tank as well as the specific 
gravities of cargo to be carried, however, should 
govern the allowed operating draught for any actual 
condition of loading. To this end all ships engaged in 
the transport of chemicals in bulk should be supplied 
with loading and stability manuals for the informa- 
tion and guidance of the master. These manuals 
should contain details concerning the loaded condi- 
tions of full and empty or partially empty tanks, the 
position of these tanks in the ship, the specific gravi- 
ties of the various parcels of cargoes carried, and any 
ballast arrangements in critical conditions of load- 
ing. Provisions for evaluating other conditions of 
loading should be contained in the manuals. 


2.1 


2.2.2 Damage assumption. In establishing criteria in (i) Longitudinal extent: | Ee 
regard to siting of cargo tanks and ship stability, it 10 10 or 5 m. 
is necessary to define the assumed damages and to (16:4 ft.) 
state the conditions of survival and of cargo contain- pa EAD 
ment. The following main assumed damage condi- fa loos 


tions will apply. In those cases where the machinery 


space is to be treated as a floodable compartment, a (ii) Transverse extent: B 
permeability of 0°85 is to be assumed therein. The 


a or 10.0 m. 5 m. (16°4 ft.) 


permeability of other spaces subject to flooding (32°8 ft.) 


should be so determined as to reflect the limitations 


whichever is less 


of cargo, fuel or ballast loaded. Such limitations 


should be included in the information to be supplied 


to the master. 


(a) Collision damage (see Fig. 65) 


The extent of collision damage should be taken as: — where: L, B in metres (feet) for any part of the ship and 
(i) Longitudinal extent: 1 


(ii) Transverse extent: 
(inboard from the 
ship’s side at right 


angles to the centre 


line at the level of 
the load line) 


(iii) Vertical extent: 


(b) Stranding 


se or 14,5 m. (0°495L 


47:6 ft.), whichever is less. 


= or 11:5 m>(G7-7 4.) 


whichever is less 


(iii) Vertical extent 


B 
from the base line: 75 or 6 m. (19°7 ft.) 


whichever is less 


: “perpendicular” are as defined in Regulation 3 of 
dy the International Convention on Load Lines, 
1966. 


(c) Minor side damage 
Damage from tugs, piers, etc., should be taken as: — 


Transverse extent: 760 mm. (30 in.) 
(inboard from the 
ship’s side at right 


from the base line upwards angles to the centre 


without limit 


line at the level of 
the deepest load line) 


For 0°3L from Any other 2.2.3 Survival assumption (see Fig. 66). The ship is con- 
the forward part of ship sidered to survive the conditions of damage specified 


perpendicular 
of ship 


for each Ship Type (see 2.2.4) if she remains afloat 
in a condition of stable equilibrium and satisfying 
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| 


Assumptions of damage 


Extent of damage 


Cause of damage 


Longitudinal 


Transverse Vertical 


From base upwards 


Collision 4 L3 or 14,5m B/5 or 11,5m 
Fy ey Ae to) whichever is less | whichever is less without limit 
| Stranding 

2.2.2. (b) B/6 or 10m 


For 0,3L from FP 


whichever is less 


B/15 or 6m 


Stranding 
(2.2.2. (b)) 


Elsewhere 


L/10 or 5m 
whichever is less 


whichever is less 


Minor side 
damage 


rie ae Beles) 
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(a) 


(b) 


the following stability criteria : — 

The stability in the final condition of flooding may be 
regarded as sufficient if the righting lever curve has 
a minimum range of 20° beyond the position of 
equilibrium in association with a residual righting 
lever of at least 100 millimetres (4 in.). The unflooded 
volume of the poop superstructure around the machi- 
nery space casing, provided the machinery casing is 
watertight at this level, may be taken into considera- 
tion in which case the damage waterline should not 
be above the after end of the top of the poop super- 
structure deck at the centre line. 

The angle of heel in the final condition of flooding 
should not exceed 15°, except that if no part of the 
deck is immersed, an angle of heel up to 17° may be 
accepted. For ships less than 150 metres (492 ft.) in 
length, the Administration may accept an angle of 
heel not exceeding 25° provided it is positively shown 
that a lesser limit is not reasonably obtainable, and 
that all other provisions stated in sub-paragraph (a) 
of this paragraph are complied with. 


2.2.4 Ship Type requirements 


(a) 


Type I ship 


(i) General 


A Type I ship is designed to transport products 
which require maximum preventive measures to pre- 
clude escape of such cargo. 


(ii) Ship capability (see Fig. 67) 


The ship should be capable of sustaining anywhere 


(iii) Cargo tank location (see Fig. 68) 


Tanks intended for carriage of cargoes which are 
required to be transported in a Type I ship should 
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Assumption of survival (2.2.3. ) 


Maximum GZ to be not less 
than 100mm 


6 < 15°, or 17° if deck is not immersed 


6 may be increased to 25° in ships<150m 


if unpracticable to obtain lower limit 
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(b) 
(i) 


(ii) 


(ili) 


be located outside the extent of the damage specified 
in 2.2.2(a) and 2.2.2(b), and should nowhere be closer 
to the ship’s shell than 760 millimetres (30 in.). 


Type If ship 

General 

A Type II ship is designed to transport products 

which require significant preventive measures to pre- 

clude the escape of such cargo. 

Ship capability (see Fig. 67) 

(1) A ship of 150 metres (492 ft.) in length or less 
should be capable of sustaining collision damage 
(2.2.2(a)) or stranding damage (2.2.2(b)) anywhere 
in her length except involving either of the bulk- 
heads bounding a machinery space located aft, 
and surviving as specified in 2.2.3. 


A ship of more than 150 metres (492 ft.) in 
length should be capable of sustaining collision 


anywhere in her length and surviving as specified 
aly Paps y, 


Cargo tank location (see Fig. 68) 
Tanks containing cargoes which are required to be 
transported in a Type II ship should be located out- 


side the extent of damage specified in 2.2.2(b) and 
BED). 


(c) Type III ship 


(i) 


(ii) 


General 

A Type III ship is designed to carry products of 
sufficient hazard to require a moderate degree of 
containment to increase survival capability in a 
damaged condition. 


Ship capability (see Fig. 67) 

(1) A Type IIL ship of 125 metres in length and over 
should be capable of sustaining collision damage 
(2.2.2(a)) or stranding damage (2.2.2(b)) any- 
where in her length except involving either of the 
bulkheads bounding a machinery space located 
aft and surviving as specified in 2.2.3. 

A Type III ship below 125 metres in length 
should be capable of sustaining collision damage 
(2.2.2(a)) or stranding damage (2.2.2(b)) any- 
where in her length and surviving as specified in 
2.2.3 with the exception of damage to the 
machinery space. In addition to the foregoing 
the ability to survive flooding of the machinery 
space should be determined by the Administra- 
tion. 


(iii) Cargo tank location (see Fig. 68) 


No special requirements. 


2.2.5 Special considerations for small ships. In the case 


of small ships intended for the carriage of cargoes 
requiring Type I or Type II containment which do 
not comply in all respects with the requirements in 
2.2.4(a)(ii) and 2.2.4(b)(ii) above special dispensations 
may only be considered by the Administration where 
alternative measures can be taken which maintain the 
same degree of safety. In the approval of the design 
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Type of ship Ship capability 
(Degree of physical protection) (Damage) 


Collision 
and 


machinery space bulkhead 


Collision 252 


and 


L >150m 


L< | L< 150m | 


a machinery space aft 


Collision 


L >125m 


| L<125m | 


at discretion of administration 


10/2/71 


FIG. 67 


of a ship for which a dispensation has been granted, 
the nature of the alternative measures prescribed 
should be clearly stated and be available to the 
Administration in the countries the ship will visit and 
any such dispensation should be duly noted on the 
Certificate (1.6) (not included in the Supplement). 


B. Tank Types 


2.3 Installation 
2.3.1 Integral tank. A cargo containment envelope which 
forms part of the ship’s hull and may be stressed in 
the same manner and by the same loads which stress 
the contiguous hull structure. An integral tank is 
essential to the structural completeness of its ship’s 
hull. 


2.3.2 Independent tank. A cargo containment envelope 
which is not a contiguous part of the hull structure. 
An independent tank is built and installed so as to 
eliminate whenever possible (or in any event, to mini- 
mize) its stressing as a result of stressing or motion 


Stranding iste 


2.25 
an 
Stranding 2.2022) 


Derived from DE V1 


2.2.2. (o)} 


Stranding 2.2.2, b) 


Anywhere in length of ship involving 
damage to any bulkhead including a 


2. (a 


2. 


Anywhere in length of ship but excluding 
damage to either bulkhead bounding 


ae 


Anywhere in length of ship with 
exception of damage to the machinery 
space. Ability to survive ER flooding 


‘\\ 
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Containment of cargo 


(b) 


Type I 


b Zor 14,5m whichever is less 


(a) B 
h= ig Of 6,0m whichever is less 


Tank boundaries to be nowhere 
less than 760mm from shell 


Type I 
b = 760mm 


h 8 or 6,0m whichever is less 


15 


Type I 
| No special requirements 


| 
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of the adjacent hull structure. An independent tank 
is not essential to the completeness of its ship’s hull. 


2.4 Design and construction 


Gravity tank. Tanks having a design pressure not greater 
than 0,7 kp/cm? (10 psig) at the top of the tank. Gravity 
tanks may be independent or integral. Gravity tanks 
should be constructed and tested according to the stan- 
dards of the Administration. 


i) 
in 


Requirements for individual substances 


Tank type requirements (covering both installation and 
design) for individual substances are shown in column (c) 
of the Summary of Minimum Requirements. Chapter VI 
(not included in the Supplement). 


C. Ship Arrangements 

2.6 Cargo segregation 
2.6.1 A cargo subject to the provisions of the Code 
should be segregated from machinery and boiler 


spaces, accommodation and service spaces and drink- 
ing water and stores for human consumption by 
means of a cofferdam, void space, pump room, empty 
tank, fuel tank or other similar space, except where 
otherwise excluded by the Code. 

2.6.2 Cargoes which react in a hazardous manner with 
other cargoes should: — 

(a) be separated from such other cargoes by means of a 
cofferdam, void space, pump room, empty tank, or a 
mutually compatible cargo; 

(b) have separate pumping and piping systems which 
should not pass through other cargo tanks containing 
such cargoes, unless encased in a tunnel; and 

(c) have separate tank vent systems. 

2.6.3 Cargo piping should not pass through any accom- 
modation or machinery space, other than pump 
rooms. 


2.6.4 A cargo subject to the provisions of the Code 
should not be stowed either in the fore or after peak 
tanks. 


Accommodation spaces 


2.7.1 No accommodation spaces should be located over 
cargo tanks or pump rooms and no cargo tanks 
should be aft of the forward end of accommodation. 


2.7.2 In order to guard against the danger of hazardous 
vapours, due consideration should be given to the 
location of air intakes and openings into accom- 
modation and machinery spaces in relation to cargo 
piping and tank vent systems. 

2.7.3 Doors and air ports in the accommodation should 
be on the house sides at least L/25 and not less than 
3,05 metres (10 ft.) aft of the forward end of the 
house and the cargo tank area. Port lights located 
on the forward bulkhead or along the house sides 
within L/25 but not less than 3,05 metres (10 ft.) 
aft of the forward bulkheads should be of the fixed 
type. Wheelhouse windows may be non-fixed and 
wheelhouse doors may be located within the above 
limits. However, they are to be so designed that a 
rapid and efficient gas-and vapour-tightening of the 
wheelhouse can be ensured. 


Cargo pump rooms 


2.8.1 Pump rooms should be so arranged as to ensure 
unrestricted passage at all times from any ladder 
platform and from the floor. 


2.8.2 Permanent arrangements should be fitted for hoist- 
ing an unconscious person with a rescue line whilst 
avoiding any projecting obstacles. 


2.8.3 Pump rooms should be so arranged as to ensure 
unrestricted access to all valves necessary for cargo 
handling for a person wearing the required personnel 
protective equipment. 

2.8.4 Guard railings should be installed on all ladders 
and platforms. 
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2.8.5 Normal access ladders should not be fitted vertical, 
and should incorporate platforms at suitable inter- 
vals. 

2.8.6 Arrangements should be installed to deal with 
drainage and any possible leakage from cargo pumps 
and valves in pump rooms. The bilge system serving 
the pump room should be operable from outside the 
pump room. One or more slop tanks for storage of 
contaminated bilge water or tank washings should be 
provided. A short connection with a standard coup- 
ling or other facilities should be provided for trans- 
ferring contaminated water to on-shore slop tanks. 


2.8.7 Pump discharge pressure gauges should be pro- 
vided outside the pump room. 


2.8.8 For cargo pump requirements for certain products 
(see column j of the Summary of Minimum Require- 
ments, Chapter VI) (not included in the Supplement). 


2.9 Access to void spaces, cargo tanks and other spaces in the 
cargo tank area 
Arrangements for void spaces, cargo tanks and other 
spaces in the cargo tank area should be such as to ensure 
adequate access for complete inspection of any such space 
while the required personnel protective equipment is being 
worn and, in the event of injury, to allow unconscious 
personnel to be removed from the space. Access to cargo 
tanks should be direct from the open deck. 


CHAPTER YV—OPERATIONAL REQUIREMENTS 


5.1 Maximum allowable quantity of cargo per tank (see 
Fig. 69). 


5.1.1 The quantity of a cargo, required to be carried ina 
Type I ship, should not exceed 1,250 m.° (44143°3 
cu.ft.) in any one tank. 


5.1.2 The quantity of a cargo, required to be carried in 
a Type II ship, should not exceed 3000 m.* (105944 
cu.ft.) in any one tank. 


[Comment: Although no specific limits are set in regard to 
Type III ships, the quantity of cargo may be subject to the 
limits applicable to oil tankers.] 


CARRIAGE OF DANGEROUS CARGOES IN BULK 
Tank size or quantity of cargo per tank 


it Not to exceed 1250m? 
eel Not to exceed 3000m? 
per tank 


Type I 


No special requirements 
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BEHAVIOUR OF CONTROL EQUIPMENT IN A STEAM TURBINE TANKER 


INTRODUCTION 


Development of bridge control systems for steam turbine 
driven ships has been rapid in the past few years and an 
indication of the rate of rise of such installations is shown 
in Fig. 1. 


Total Built No. with Bridge Control 


1960 74 = 
1961 52 — 
1962 39 se 
1963 46 = 

1964 37 3 
1965 26 15 
1966 24 18 
1967 il LO 


Fic. 1 


Number of steam turbine ships classed with Lloyd’s Register 
of Shipping and fitted with bridge control in years shown. 


Once the decision has been made to install bridge control 
of the propulsion machinery then a natural corollary is to 
consider designing the ship for operation with the machinery 
space unattended. The reasons for such a decision have been 
sufficiently described elsewhere and will not be repeated here. 
This account attempts to describe the experiences obtained 
in one series of ships so designed. 


ECONOMIC VIABILITY OF THE CONTROL 
EQUIPMENT 


The case to be described is that of four steam turbine tankers 
each about 100,000 dwt. The first vessel was delivered in 
mid 1966 and the three sister vessels followed at about six 
monthly intervals. All four vessels were fitted with the same 
steam turbine machinery. Vessels Nos. | and 2 were equipped 
with the same boilers; vessels Nos. 3 and 4 were fitted with 
boilers from a different boilermaker with top firing. 

The control equipment was practically identical in all four 
ships, and the ships were designed for operation with the 
machinery spaces unattended. 


An indication of the extent of the control equipment fitted 
may be obtained from Fig. 2 (see overleaf). 


It was estimated that with watchkeepers a crew of 36 men 
would be required employing | engineer and | greaser per 
watch. With the machinery spaces unattended for 18 hours/ 
day a crew of 30 men was decided upon. 

It must not be assumed that the crew reduction was a 
straightforward reduction of engine room complement. The 
ship was considered as an integrated unit and a suitable 
complement prepared. This is illustrated in Fig. 3 which 
gives the proposed complements for the 36 man crew and 
the 30 man crew. 


| 
Nett 
change 


Crew 36 
Gio 


Crew 30 
(SaSe 


Complement 


Master 
Chief officer 
Second officer 
Third officer 
Radio officer 
Boatswain 
Carpenter 


No eH SH HS HH os KX 


Chief engineer 
First engineer 
Second engineer 
Third engineer 
Fourth engineer 
Electrical technician 
Electrician 
Repair man 

Pump man 
Greaser 

Fireman 


ee en ne ee 


RD en ee et ee re, os 


-2 


Chief steward ] 
First cook ] 
Second cook ] 
Waiter ] 
Messman 2 


Storekeeper 


G.S. means General Service i.e. available for work 
anywhere in ship. 


Note: 
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Change in complement of tanker as a result of 
UMS operation. 
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Table of automatic control functions. 


(a) Investment 


23 Se O” 
£119,000 


Total cost of ship 
Total annual wage bill 


(b) Costs involved to operate UMS 
(expressed as percentage of total cost of ship) 
increased 


Bridge control of propulsion; 


capacity of emergency generator, etc. .. 0:49 
Expanded alarm system; control room, ete. 0°26 
Increased automatic logging arrangements ; 

telegraph recorder .. $i 7 0°27 
Fire detection; extension of internal com- 

munications Ps et. nt. a. 0-12 
Cargo handling system ; priming system etc. 0°75 
Increased cargo pump capacity; alteration 

to cargo and ballast lines; additional 

drainage in cargo tanks; flume tank 

arrangement; certain improvements in 

machinery standards 0°52 
Improved paint protection ... 0°20 
Improved mooring equipment 0°45 
Elevator; overhead crane ... it fe 0:25 
Labour saving equipment; dishwashers, 

cleaning machines, etc. ... dee rahe 0°19 
Crew comforts; swimming pool; improved 

furnishings ; sound insulation, ete. 0°22 
Total extra costs ee ark, 408 a 3172 

(£130,000) 
(c) Estimated Sayings 
(expressed as percentage of annual wage bill) 
3 greasers used for maintenance instead of 

watchkeeping re wae ne ie 4:7 
Engineers on daywork instead of watch- 

keeping Ay a ah “est 3 74 
Reduction in wage bill due to reduced crew 5-0 
Increased reliability of machinery (not pos- 

sible to assess as yet) me oe ie — 
Reduced upkeep and cleaning in accom- 

modation (not possible to assess as yet) ... — 
Total estimated savings 17-1 

(£20,300) 


Thus it was estimated that an annual saving of £20,300 
would result from an increased capital investment of £130,000. 

If money were borrowed at the normal market rates it is 
probable that a net rate of interest for such borrowing, after 
allowance for the appropriate taxation relief thereon, may be 
as low as 4°5 per cent. On the basis of 4:5 per cent per 
annum over a period of 15 years then an annual saving of 
£20,300 would justify an immediate investment of £210,000 
whereas the actual investment was only £130,000. 

Thus the extra capital expenditure in these ships would 
appear to be a viable proposition. 


Performance of the Control Equipment 


All the more important instrumentation and logic circuitry 
was centralized in an air conditioned control room in the 


machinery space. The main switchboard for the electrical 
equipment was located outside the control room but the 
instruments and indicator lights could be read through the 
control room windows. Similarly boiler front instrumentation 
could be read through other windows in the control room. 
Machinery logging was achieved by means of chart recorders 
(about 70 points) located in the control room. Telegraph 
logging was carried out by a separate telegraph recorder on 
the bridge. 

The control room itself was small by contemporary stand- 
ards. It contained the necessary instrumentation and controls 
only. This was done by design since it was the intention that 
when engineers were in the machinery space they would be 
at work in that space. Thus the only necessity for entering 
the control room would be for alarm location and instrument 
reading. 

Ship No. | had a fixed delivery date and, as the decision to 
design for unattended machinery operation was made after 
the delivery date had been agreed, it was not possible to fully 
and adequately test all control systems within the agreed 
date. Consequently, Ship No. | went into service with the 
control equipment probably inadequately set up and proven. 

The results of this were seen in the first few weeks of the 
ship’s service in that a large number of alarms per day 
occurred (the order of 40 to 50 per day). Indeed, they were 
so numerous that an alarm counter was fitted, whose duty 
was merely to record the total number of alarms per day. 
This was in addition to attempts by the ship’s staff to keep 
Statistics of detail alarms and their probable causes. Natur- 
ally, with the ship in this state it was not possible to even 
contemplate operating the machinery unattended. 

During the first trip to the Persian Gulf the number of 
alarms per day became unmanageable and it was realised 
that the high ambient temperature in the control room was a 
contributory factor. At the first opportunity the thermal in- 
sulation of the control room was increased in order to reduce 
the ambient temperature. It must be admitted that poor air 
circulation in both the machinery space and the control room 
contributed to this trouble. 

The other curious but extremely important fact discovered 
was that the system of automatic combustion control was not 
satisfactory. It must be emphasized that the system fitted was 
not cheap and nasty; it had been selected with care; it had 
been fitted in several previous ships where, so far as was 
known, it had given good service. Indeed, it was largely 
because of its supposedly good service previously that it had 
been selected for these four ships. The plain fact was that 
here was a system of combustion control which, so far as was 
known, had been satisfactory in an engine room with watch- 
keepers but was not satisfactory in an unattended engine 
room. 

Something had to be done; the first task was to get Ship 
No. | functioning satisfactorily. During the next few months 
all causes of trouble were investigated and modifications to 
the design were proposed and tried out. As the modifications 
showed their value, in a reduced number of alarms per day 
and improved performance, orders were given that the same 
modifications should be incorporated in Ships 2, 3 and 4 
which were still building. The effect of this is seen in Fig. 4 
which shows the number of alarms per day during the first six 
months of service for each ship. 
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Alarms per 24 hours in four UMS ships. 


Note the improvement in performance of Ship No. | as 
the months go by; note the improvement in performance 
between Ships 1, 2, 3 and 4. 

Of course, it is only fair to mention that Ship No. | had 
probably suffered by having an inadequate allowance of time 
for setting up, testing and proving the control systems. 
Warned by this experience with Ship No. | the owner insisted 
on adequate time being allowed for this task with Ships 2, 3 
and 4, even at the expense of delaying the ships going into 
service. With Ship No. 2 there was a considerable delay for 
this reason, but the value is clearly evident in Fig. 4. 

Another feature of the records shown in Fig. 4, which may 
appear surprising at first sight, is that there are more alarms 
when the engine room is manned (0800 — 1700) than when 


the machinery space is unattended. This, however, is quite 

understandable; when the staff are present in the engine 

room they intervene in machinery operation, carrying out 
routine tasks such as soot blowing and machinery testing. 

During such tasks the machinery is frequently driven into an 

alarm state, particularly during the early weeks of service. 

There were many causes of fault in Ship No. | and the 
following list is restricted to the major causes. 

(1) Valves for atomising steam-membrane fractured. Differ- 
ential pressure valves of better quality were fitted with 
satisfactory results. 

(2) Flame scanners could not withstand the high ambient 
temperature. 

(a) Water cooling of the flame scanners was arranged 
by fitting a cooling jacket to the photo-cell. This 
produced some improvement. 

(b) The flame scanners were replaced by the ultra-violet 
type of scanner. Water cooling was removed. 

(c) At the boiler front (about 2°5 cm. away) a light 
metal plate was arranged to reflect the heat radiation 
from the wind box (temperature of combustion air 
Z260S1C2): 

(d) Thermal insulation on boiler front increased in thick- 
ness from 2°5 cm. to 3-8 cm. 

(e) Both boiler fronts fitted with a fan and flexible 
piping to provide cooling air for flame scanners and 
register motors. 

(3) Electric motor for register control burnt out due to high 
ambient temperature. 

The light metal heat shield and increase in thickness 
of insulation on boiler front (see 2(c) and (d)) pro- 
duced good results. 

(4) Pneumatic shut-off valves in fuel oil lines to both boilers 
failed to operate satisfactorily. 

(a) Various types of packing material were tried without 
complete success. 

(b) The valves were replaced by a type with the actuator 
separated from the valve body (membrane topped 
valve). The results were satisfactory. 

(5) Constant pressure valve for fuel oil before the fuel oil 
regulating valve was not satisfactory. Pressure variations 
were caused in the system. 

A new valve and cone was fitted; a new regulating 
valve was fitted. Original valve cone was too large. 
Results satisfactory. 

(6) System of automatic combustion control not satisfactory. 
In its defence it must be admitted that all faults listed in 
items (1) to (5) contributed to its failure. 

(a) Scanner unit with driving motor burnt out. Mechani- 
cal trouble with motor gear. Larger dimensioned 
components were fitted and new gear fitted to the 
motor. 

(b) Various potentiometers for regulating duties were 
burnt out due to the high operating temperatures. 
Capacitors were fitted to absorb surges. 
Potentiometers were arranged to be pulse fed instead 
of a continuous supply. 

In one case air cooling of the potentiometer was 
arranged using flexible piping. 


(7) 


(8) 


(c) Relay contacts burnt. 
Several different types of relays were tried but com- 
plete success was not achieved in that the relay con- 
tacts require frequent cleaning. 
A contributory factor is that the relays have to 
break direct current. No solution as yet. 


(d) Variations in fuel oil pressure. 

Electric driving motors for fuel oil control valves 

were replaced by motors with electric braking. The 

results were satisfactory. 

(e) The variations in fuel oil pressure (item 6(c)) caused 
instability in the whole combustion system. The 
motors for the ventilation dampers were damaged 
and, in some cases burnt out. In all cases brakes were 
worn out. 

Disc brakes were fitted to the motors but later a new 
type of motor with electric braking was fitted. 

(f) Voltage fluctuations from the ship’s power supply 

caused instability in control. 

Stabilised power supplies were fitted with success. 

In spite of all the improvements given in Item 6 

(a)-(f) the automatic combustion control was not 

entirely satisfactory. No suitable replacement system 

appeared to be available on the market. 

The regulating part of the Fuel Oil/Air/Steam 

Pressure portion of the system was replaced by an 

electronic type regulator which was specially deve- 

loped. 

Burner control, remote ignition and actuators were 

kept as original. The new regulator was fitted with 

new and separate sensors for steam pressure, fuel 
oil pressure and air pressure. 

The new system was fitted in Ship No. | after about 

nine months. The results were satisfactory. After it 

had been proved in Ship No. | the same equipment 
was fitted in Ships Nos. 2, 3 and 4. The results have 
been satisfactory in all four ships. 


Boiler water was lost on more than one occasion. This 
loss of boiler water always occurred on ballast voyages 
and it was suspected that the aft trim of the ship may be 
a contributory cause. 
This was confirmed when it was discovered that with aft 
trim a slug of water could form in the steam signal pipe 
of the feed water regulator. This slug of water signalled 
a false high water level so that the feed pump was shut 
down. 
The upper or steam signal pipe of the regulator was fitted 
with a permanent drain to the lower or water signal pipe. 
This prevented condensate gathering in the steam signal 
pipe. 
There has been no further trouble. 
Gas Testing Devices. Two different types of oxygen meter 
are fitted in the four ships. In the case of each instru- 
ment the instruments themselves appear to be satisfactory 
but the arrangements for cooling and purifying the gas 
are not satisfactory. 
Various types of coolers, filters and pumps have been 
tried but without complete success. The latest attempt 
is a cooler entirely in stainless steel. The problem 
cannot be said to be solved. 


(9) L.P. Steam Generator. The steam pressure regulator did 
not operate satisfactorily causing a great deal of disturb- 
ance. The problem was worst at low loads. 

A different size of control valve was fitted with a 
bigger servo motor. The results were satisfactory. 


(10) Feed water control was not satisfactory. The signal valves 
were wrongly connected so that sludge got into the 
regulator causing malfunctioning. 

The valves were replaced correctly and there has 
been no further trouble. 


(11) De-Aerator Level Indication. On one occasion black-out 
occurred due to failure of the level sensor. One common 
sensor had been installed for both indication and control. 

Separate sensors for level indication and control 
were fitted. There has been no further trouble. 


(12) Turbine Control. In forward operation the servo motor 
got stuck causing the machine to overspeed. This was 
found to be due to failure of servo oil pressure due to a 
blocked filter. 

The servo oil pressure was increased to obtain a 
bigger operating margin. 

As stated previously, the improvements in the first ship 
were also carried out in the other three ships. The result of 
this was that Ships Nos. 2, 3 and 4 could operate with the 
engine room unattended much earlier than the first ship. 

An examination of the faults which occurred in Ships 
Nos. 2, 3 and 4 shows that faults were broadly divided as 
shown in Fig. 5. 
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Percentage division of alarms in three UMS ships. 


In Ship No. 2 the failures in smoke detectors, high tempera- 
ture superheated steam and low temperature exhaust gas were 
due to instability in the system of combustion control. The 
remaining two were due to the thermal relay being too 
sensitive. 

In Ship No. 3 the failures in smoke detectors, combustion 
failure and high temperature superheated steam were judged 
to be due to wrongly dimensioned register openings on the 
burners. The register area was increased by about 25 per 
cent. This appears to have solved the problem. There were 
also some minor problems with flame scanners which had 
been placed so that they were concealed by the flame diffusers. 
Salinometer failures were due to the thermal relay being too 
sensitive. These relays require adjustment if large changes in 
ambient temperature occur. 

In Ship No. 4 the salinometer failures were due to the 
same cause as in the other ships. Failures of the smoke 
detectors were caused by problems with the flame scanners. 

The failures in these ships have been described at some 
length. The type of equipment fitted had been fitted in many 
previous ships with supposedly satisfactory results. In all 
probability, in those previous ships similar failures occurred 
which were dealt with by the watchkeepers. Such failures were 
probably not reported, being regarded as normal maintenance 
problems. The conclusion which must be brought home is 
that when an engine room is to be unattended the instru- 
mentation and controls should be better and certainly must 
not be worse than the instrumentation for an engine room 
with watchkeepers. 

It must not be assumed from this rather lengthy disserta- 
tion on failures that the four ships were unsuccessful. They 
are very successful. Now that the ships have been in operation 
for some time a few failures (alarms) are reported every 
three to five days. Daytime alarms occur more frequently 
than night alarms due to intervention in machinery operation 
during the day by the staff. Night alarms are among the 
exceptions. For instance, during the whole month of May, 
1968, the following night alarms were reported: — 

Ship No. 1—0, Ship No. 2—0, Ship No. 3—0, Ship No. 4—4. 

In all four ships the conventional watchkeeping system has 
been abandoned in the engine room. A maintenance team 
under the command of the chief engineer has been formed. 
The chief engineer has the responsibility for the main machi- 
nery and, in addition, is responsible for all maintenance work 
on deck and in the engine room. The planning of maintenance 
work on deck is carried out in co-operation with the master 
and the first mate. 

In order to facilitate the planning, execution and follow up 
of maintenance a planned maintenance system has been 
worked out so that specific tasks are carried out at definite 
intervals of time. 

For the relatively complicated control and instrumentation 
systems special test schedules have been prepared, the purpose 
of which is to prove that these systems are functioning cor- 
rectly. 

During daytime the second engineer is responsible for 
manual operations, ie. the type of operations previously 
carried out by the watchkeeper such as soot blowing, boiler 


water analysis, checking instrumentation. These tasks have 
been put into a routined programme in which the intervals 
for the tasks to be performed have been indicated. 


CONCLUSIONS 


The obvious conclusion to be drawn from this experience 
is that greater reliability must be achieved in control and 
instrumentation systems. 

An examination of the faults which have occurred reveals 
that the primary causes of failure fall under the following 
broad headings : — 


(i) Failure to appreciate the environmental conditions, 
particularly temperature and vibration, to which the 
equipment would be subjected in service. 

(ii) Failure to appreciate the operational requirements 
of the system. 

(iii) Lack of adequate type testing to prove that the 
design would meet the requirements of (i) and (iii). 

As regards point (i) no designer can start work unless he is 
made aware of the environmental conditions likely to be met 
ina ship’s machinery space. Only after these have been defined 
is it possible for the designer to commence the selection of 
components. 

Regarding operational requirements (point (ii)) the designer 
of the controlled machinery must obviously be consulted by 
the control engineer. The designer of the propulsion plant 
and the designer of the control equipment must work in close 
co-operation and vice versa. A modern steam turbine plant 
is an integrated unit and must be considered as such when 
control systems are being designed for it. The propulsion 
plant, including boiler, main engine and auxiliaries must be 
treated as a complete process into which various control loops 
are to be built. Interaction of the various systems must be 
studied and taken into account as far as possible in the design 
of control loops. 

Other features which must be brought into this study are 
the operating requirements demanded by the shipowner and 
the machinery constraints which must be allowed for. 

Probably the only satisfactory method of achieving such 
co-ordination is to set up an analogue simulation model by 
means of which the dynamic behaviour of the plant can be 
investigated ; the model will also establish initial settings for 
the control elements which can be used to check results 
obtained during sea trials. 

In the Author’s opinion such an approach must become the 
normal as steam plants become bigger and more highly rated. 

Finally, adequate testing. The value of adequate testing has 
been shown in the experience described. The inadequate 
amount of time allowed for setting up, testing and proving 
of control equipment in certain areas of the marine industry 
contrasts very unfavourably with the time allowed in other 
industries such as the petrochemical industry, the steel indus- 
try and the electricity generating industry. These industries 
have a much longer history in the application of controls than 
the marine industry. Its leaders not only believe adequate 
testing to be necessary; they know that it pays off. 
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SOME NOTES ON NON-MARINE WORK 


INTRODUCTION 


We are all aware that non-marine in this Society is now 
the responsibility of “Lloyd’s Register Industrial Services”, 
with headquarters in Croydon, but in this paper I shall refer 
to this particular part of the Society’s activities by the name 
by which it is most popularly known, i.e. ‘“Non-Marine”. 
These two words mean exactly what they say, i.e. work which 
is not directly concerned with our Marine activities and which 
is under the technical control of the Croydon office. 

I do not feel it necessary to go too deeply into the details 
of the formation of, or history of this department, as 1 
believe that this is well enough known, but I cannot pass by 
without mention of the management staff under whose guid- 
ance the department has progressed so successfully and also 
to the far-sighted and progressive attitude of the Committee 
in supporting this development. 

Nor do I feel it out of place to mention a few of the factors 
which have influenced the department in its formation because 
I believe that the future and the past are inextricably inter- 
woven and interdependent. 

The Society was formed in 1760 purely as a service to ship- 
owners, shipbuilders, insurers and merchants. With the passage 
of time and with the advent of diverse forms of machinery 
and structures, there became accumulated a wealth of experi- 
ence, a wide expertise and high prestige in the field of marine 
engineering which was obviously available to be tapped and 
siphoned off into other allied fields in engineering. 

It is now difficult to say at what precise time the non-marine 
work was undertaken by the Society. During the first World 
War, 1914-1918, a number of Surveyors were delegated for 
special duties to the French Government on a “loaned out” 
basis. They were engaged exclusively in the survey of steel, 
and were responsible directly to their temporary employers. 
Certainly by 1930 various organisations were requesting our 
Services for projects which were essentially non-marine by 
nature. At that time these projects were dealt with on the 
same basis as marine work and administered from Head- 
quarters at 71, Fenchurch Street. No special arrangements 
were then in force regarding procedures for dealing with or 
reporting non-marine work, and no separate records were 
kept. This situation continued through the nineteen thirties 
and until the end of the Second World War when expansion 
of this side of our activities really got under way. 

By 1953 the work had grown to the point when it was 
necessary to form a separate department at Headquarters to 
deal with it. This department was known as Special Contracts. 
It has subsequently been known as “Land Division”, ‘*Non- 
Marine Department” and now recently by its new title 
“Lloyd’s Register Industrial Services”. 

I have been told by some of my older colleagues with 
longer memories of the Society than my own that this develop- 
ment met with a certain amount of resistance especially 
amongst the older Surveyors, who were, perhaps naturally, 
resistant to change, and some of whom felt that at least a 
part of the work undertaken by the new department was 
beneath their dignity. | am happy to say that this resistance 
has been very largely overcome and it is now unusual to find 
any strong objection within the Society to the function of the 
N.M. department. 

In 1953 the Special Contracts section took over separate 
premises in Lime Street, whence it transferred in 1956 to 


Stone House in Bishopsgate and in 1959 to a new, more exten- 
sive and certainly more pleasant office in Croydon. A special 
emphasis has been placed on the fact that the department is 
not a separate organisation, but is and will remain, a depart- 
ment of Lloyd’s Register of Shipping. 

Since its inception as a department the present Managing 
Engineer has been its main driving force and since he is also 
a Deputy Chief Engineer Surveyor this position forms the 
vital cross link at administrative level with the overall admini- 
trative function of 71, Fenchurch Street. 

In its early days as, shall we say, a new venture, it was not 
known if the new department would prove to be economically 
viable, i.e. would its costs be justified by its income. Conse- 
quently separate costing of the department was introduced in 
1956. At the same time a Sub-Committee of the General 
Committee was set up to take a special interest in the non- 
marine activities of the Society. Happily, eventual results have 
been good and have enabled the new venture to justify itself. 

At outport level it would be impossible and not economi- 
cally viable to completely separate the non-marine and marine 
staff, either technical or clerical. For example, when a Sur- 
veyor attends a factory he is normally expected to attend to 
all the current work in that factory, be it marine or non- 
marine. Consequenily, all Engineer Surveyors require a know- 
ledge of non-marine procedures and documentation. This 
indeed can cause difficulties, as the two systems have certain 
basic differences, not only in reporting, but also in the Sur- 
veyors’ approach to the job in hand. These factors will be 
dealt with later in the paper. 

A further point with regard to the essential integration at 
outport level is that Surveyors, whether in U.K. or abroad are 
responsible, both technically and administratively to their 
immediate Senior Principal Surveyor who is the Society’s 
chief representative in that area. Nevertheless, the outports 
can, and do, maintain a close technical liaison with non- 
marine headquarters in the same way as they maintain tech- 
nical liaison with 71, Fenchurch Street on marine matters. 

The organisation set up in Croydon is surprisingly simple 
being divided into four main groups, each headed by a Senior 
Principal Surveyor and each directly responsible to the 
Managing Engineer and his Deputy. The four main groups 
are as follows: — 

(1) Oil and General 

(2) Power and General 

(3) Business Group 

(4) Design Appraisal and Development Group. 
Each group has a number of experienced Surveyors aided by 
technical assistants who deal with specific projects, with 
clerical staff integrated in each group. 

The total number of technical staff of all grades remains 
fairly steady at approximately 67, and the clerical staff, 
headed by a Department Secretary, is approximately 75. 

The Croydon office directly controls the work of Surveyors 
resident at various construction sites of which there are 15 at 
the moment of writing and also supplies specialised Technical 
Advisory Services to the United Kingdom Atomic Energy 
Authority, the Royal Aeronautical Establishment and several 
other large organisations, as well as providing Plans Appraisal 
Services to Outports on non-marine equipment. 

With the introduction of separate costing in 1956 a revised 
system of keeping records was instituted. Previously, although 


records were kept, they were on a different basis and conse- 
quently it is difficult to correlate exactly the level of business 
etween these two periods. Nevertheless, it has been estab- 
lished that by 1954 the work had increased to eight times 
what it was in 1946, and there was further expansion during 
1955 and 1956. The graph in Fig. | shows the increasing level 
of business from 1957-1969. Taking the year 1957 as the base 
of 1.0, it will be seen that the work has doubled during this 
period. 

It will be seen from the graph that the average increase 
over the period has been of the order of 7 per cent per year, 
and the indications are that the rate of increase is being 
maintained. 


Technical Relationship Non-Marine to Marine 


As non-marine work increased it became increasingly 
evident that the Rules of this Society which refer to the 
classification of Steel Ships, were not applicable to non- 
marine work, and the Surveyors became involved in survey of 
equipment designed and built to codes other than L.R. Rules. 
Nevertheless, the basic criterion remained the same—that the 
Surveyors must be satisfied. This may be interpreted in its 
widest sense. (1) Satisfied that the equipment is in accordance 
with the requirements of the client. (2) Satisfied that the 
relevant codes and specifications have been fully met. (3) 
Satisfied that the client is getting the quality which he has 
specified and ultimately has to pay for. (4) Satisfied, if pos- 
sible, that the equipment is suitable for its intended purpose. 

This latter satisfaction is not always available to the Sur- 
veyor, who may not know the service conditions under which 
the equipment will operate. It may be that he has little or no 
personal experience of the operational serviceability of similar 


2, 2a 


equipment, its snags, its failings, or its inherent defects as 
proved in service. In such cases the Surveyor engaged in non- 
marine duties will be at some slight disadvantage compared 
with his colleagues in the marine field who will possibly be in 
constant contact with similar equipment installed in ships, and 
to whom will be available a mass of accumulated experience, 
and much information about performance and failures. 

It is in this field that headquarters staff can be most helpful 
in disseminating information. Sometimes a short write up by, 
or a telephone conversation with, the contract engineer at 
Croydon, will be most helpful. 

There can be no question of doubt that there are occasions 
when some very competent Surveyors will be engaged on 
non-marine work at a level far below their capacity. But this, 
I believe, occurs in every profession where a lot of routine 
uninteresting work must be covered in order to fulfil an 
obligation to a client and to give him the service to which 
he is entitled. This can have a depressing effect on a Sur- 
veyor’s performance and it will be understood why some 
Surveyors are still reluctant to engage in non-marine activities. 
To such I might quote that a job well done, no matter how 
humble, should bring its own satisfaction. 

There are, of course, many features of non-marine and 
marine work which are identical, e.g. testing of materials. 
The classic types of tests such as, tensiles, bends, impacts, 
macro/micro examination, magnetic crack detection, dye 
penetrant, ultrasonics, X-rays, should be routine matters of 
frequent occurrence in the life of any experienced Surveyor, 
and consequently should be handled without difficulty. 

Other types of testing which are perhaps more sophisti- 
cated, such as hot tensile testing, fatigue testing, low tempera- 
ture impact testing, corrosion resistance testing, etc., are 
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becoming increasingly used for special quality materials 
intended to meet particular service requirements, and new 
types of tests are being constantly devised for special applica- 
tions. I believe it may be stated with some justification that 
in these fields the total involvement of individual Surveyors 
engaged in non-marine work exceeds that of the Surveyors 
engaged in purely marine work where the use of these 
sophisticated materials is more limited. From this point alone 
it is obvious that interchange of Surveyors from non-marine 
to marine and vice versa is to the advantage of all. 

A large part of the work undertaken by the non-marine 
Surveyor is by nature outside the experience of the average 
marine Surveyor. For example, the survey of a complete 
power station might include all equipment from the time the 
fuel arrives at the station to the overhead transmission lines 
carrying the electrical output from the station. There will be 
included many items with which the marine Surveyor is 
familiar, e.g. boilers, turbines, alternators, control equipment. 
But there may also be included several items with which he 
is unfamiliar, e.g. coal crushing equipment, or nuclear reactors 
with associated ancillary equipment, very heavy power trans- 
formers, extensive heavy duty control equipment, air blast 
circuit breakers, transmission line towers, overhead cables, etc. 

Extensive experience of this type of equipment has been 
accumulated at Croydon office, and Surveyors are strongly 
recommended to ask for information and obtain technical 
advice about any such equipment which may come within 
their jurisdiction. From personal experience I have found that 
such advice is freely and expertly given. 

Apart from the purely experimental laboratory or special 
research projects, the most potent factor in the design of any 
engineering project is pounds, shillings and pence, frequently 
with accent on the pence. The designer must be cost conscious 
and his success may depend upon limiting scantlings to the 
minimum permissible and perhaps the use of more sophisti- 
cated materials and techniques of manufacture, with higher 
stress values wherever possible. A further development in this 
context is the use of calculations based upon the yield point 
of the materials, and this has become common-place in other 
parts of the world whereas in U.K. the classic calculation is 
based on U.T.S. Such developments are only made possible 
by the advanced knowledge of the behaviour of materials 
in service, and this knowledge is the result of experience com- 
bined with more sophisticated methods of testing. 

In this context it is known that several of the classic 
methods of testing materials may not truly represent service 
conditions for example, a tensile test specimen is subject to a 
uniaxial stress, whereas the stress condition of the material 
in service may be biaxilial or triaxial complicated by tempera- 
ture gradients. 

There is no real and exact correlation between the results 
of different types of classical impact tests, e.g. Izod, Charpy 
V-notch or Mesnager. Neither is there any real correlation 
between, for example, Vickers diamond hardness and Brinell 
hardness test results. Although tables exist to correlate these 
various types of tests such tables are only a rough guide and 
may not be exact enough where the designer is intent upon 
increasing stress levels and decreasing the factor of safety 
(which I have heard more accurately defined as a factor of 
ignorance). It is logical to accept that where the ignorance 
becomes less, then the allowance made for it may also be less, 
and the new advanced techniques do indeed reduce our 
ignorance. 


We must realise that both our marine and non-marine 
involvement in these changing techniques is fundamental to 
progress as a technical body and the interchange of informa- 
tion and experience from one side to the other is of great 
mutual advantage. 

Not so very long ago a man learned his skill or trade and 
it served him for 40 years or more of his working life. Today 
skills and techniques and even industries are being swept away 
by technological advances in the course of a generation or so. 
The speed of change is so rapid that systems set up to meet 
the needs of today are out of date tomorrow. The rate of 
advance of a technical body such as Lloyd’s must be geared 
to at least keep pace. It is in this field that the experience 
gained in the non-marine sphere of operations can be most 
useful on the marine side. The ships’ machinery of tomorrow 
is being tested ashore today. The technological advances in 
industry of today will tomorrow be under consideration for 
use at sea, and we as the foremost Classification Society 
must be ready with accumulated experience to face the 
experts, to talk their language and to make intelligent com- 
ment whenever or wherever it may be requested. 


The tools of the trade 


Whenever Surveyors operate in non-marine work, they 
should see that they are provided with the “tools of their 
trade” of which the most important, apart from down-to- 
earth practical experience, is a good technical library. It is 
not enough to be able to refer to specifications, etc., at a local 
library, and it is degrading to have to borrow copies from 
clients or manufacturers. They should be held in the outport, 
for instant reference as required. This library should contain 
copies of the many specifications which are published cover- 
ing the type of work being undertaken in the area of the 
outport. 

Herewith are listed the most frequently used of these speci- 
fications, some or all of which should form the basis of such 
a library. 


Lloyd’s Rules & Regulations. Chapters J.P.Q. 
Lloyd’s Rules for Land Based Nuclear Installations. 


B.S.S. 10 Pipe flanges. 
BSS. 14 Structural steel for boilers. 
BSS. 15 Structural steel. 
BSS. 21 Pipe threads. 
B.S.S. 24/4 Steel billets blooms bars forgings. 
BSS. 29 Carbon steel forgings. 
B.S.S.. 1311/2 Charpy V-notch impact tests. 
BSS. 132 Steam turbines. 
B.S.S. 240 Brinell hardness testing. 
B:SiS; 302 

& Steel wire ropes. 

621 
BSS. 341 Valve fittings for gas cylinders. 
B35; 350 Conversion tables. 
Biss.) 378 Condenser tubes. 
B.S.S. 399 
BSS. 400 Gas cylinders. 
B.S.S. 401 
B.S.S. 417 Galvanised cylinders. 
BSS. 428 Forge welded air receivers. 
BSS: 429 Rivetted air receivers. 
BSS. 430 Solid drawn air receivers. 


BSS. 449 Structural use of steel in buildings. 

BSS. 487 Welded air receivers. 

B.S:S; 494 Cold drawn superheater tubes. 

BSS. 499 Welding terms and symbols. 

B.S.S. 548 High tensile structural steel. 

B.S.S. 599 Pump tests. 

B.S.S. 649 Performance tests for diesel engines. 

Bis. 693 Gas welding of mild steel. 

B.S.S. 709 Method of test for electric arc welding. 

Bis” 729 Copper sulphate test for galvanising. 

BSS: 752 Acceptance tests for steam turbines. 

Bs. — 759 Safety fittings for land based boilers. 

BSS. , 778 Steel pipes and joints (hydraulic). 

BiS:S> 785 Reinforcing bars and wires. 

B.S.S. 806 Ferrous pipes for land boilers. 

BSS. 843 Thermal storage electric water heaters. 

B.S.S. 854 

& Welded steel central heating boilers. 
855 

B.S.S. 968 High tensile steel for welded structures. 

B.S.S. 1099 Small fusion welded air receivers. 

BSS. 1113 Water tubes boilers and superheaters. 

B.S.S. 1500/1 Welded pressure vessels. 

Bisse a hod 5 Welded pressure vessels. 

B.S.S. 1640 Butt welded seamless steel pipe fittings. 

B.S.S. 1821 Gas welded steel pipe lines. 

B.S.S. 1856 Metallic arc welded steel. 

B.S.S. 2600 Radiographic examination of fusion welded 
butt joints. 

B.S.S. 2633 Metallic arc welding of pipe lines. 

B.S.S. 2640 Gas welding of pipe lines. 

B.S.S. 2642 Metallic arc welding of medium tensile 
structural steel. 

B.S.S. 2645 Tests for the approval of welders. 

B.S.S. 2790 Cylindrical land boilers. 

B.S.S. 2910 Radiographic examination of welded pipe 
joints. 

BS:S. 3019 Welding inert gas tungsten arc. 

B.S.S. 3889 Eddy current tests for tubes. 

B.S.S. 3923/1 Ultrasonic examination of welds. 

B.S.S. 4080 Radiographic examination of steel castings. 

B.S.S. 4124/2 Magnetic particle examination of steel forg- 
ings. 

B.S.S. 4124/3 Dye penetrant inspection of steel forgings. 

B.S.S. 4336/1A Non-destructive testing of plate material. 

B.S.S. 4397 Magnetic particle testing of welds. 


A.S.T.M. Part 1. 

A.S.T.M. Part 2. Ferrous castings. 

A.S.T.M. Part 3. Steel sheet, strip, bar, rod, coil, etc. 

A.S.T.M. Part 4. Structural and boiler quality steel. 

A.P.I. and A.S.A. various specifications. 

ASME Code Section |. Boilers. 

ASME Code Section 8. Unified pressure vessels. 

ASME Code Section 9. Weld tests. 

Indian Boiler Regulations. 

Australia Boiler Code. 

South African Boiler Code. 

Stoomvezen (Dutch Steam Users Association) Regulations. 
The above are all internationally recognised national codes. 

Surveyors working abroad would also require the national 

specifications of the country in which they work. 


Steel piping materials 


There are in addition many important individual codes pre- 
pared by large technical organisations of which copies should 
be available when necessary, e.g.: — 

British Petroleum Co. 
Esso Basic Practices. 
Esso Inspection Manual. 
B.1.P.M. 

Foster Wheeler. 

Du Pont. 

R. M. Parsons. 
Humphries & Glasgow. 

The latter three are normally issued by the firm concerned 
for each individual project, as are U.K.A.E.A. codes covering 
nuclear installations, usually through headquarters to Sur- 
veyors dealing with the project. 

There are also detailed catalogues issued by manufacturers 
covering ranges of their standard products, and these should 
also form a part of a well equipped library, e.g.: — 

Welding electrodes. 

Valves, flanges, fittings. 

Diesel engines. 

Compressors. 

Electric motors and generators. 

Pumps. 

Steel bars, plates, sections, etc. 

Instruments. 

Control equipment 
and many others. 
And finally there are available numerous technical documents 
published by recognised technical organisations, research 
laboratories, etc., which contain a vast amount of information 
which is of use to the Surveyors, e.g.: — 
Recommended Procedure for Non-destructive Testing of 

Castings, by British Steel Castings Research Association. 

Non-destructive Testing, by Hensley. 
Ultrasonics for Industry, by Banks, Rawling and Oldfield. 
lonising Radiation Regulations. H.M. Stationery Office. 
Industrial Radiography, by Rockley. 
Welding Handbook, by Lincoln. 


Another necessary “tool of the trade” is an efficient filing 
system, and in considering the merits of any particular filing 
system, one has to remember that it is too easy for sophistica- 
tion to become a God. It is too easy for organisations to fall 
over themselves to introduce new techniques just to show how 
up to date they are. Frequently all that is achieved is an in- 
crease in overheads. Cost effectiveness compels the analyst 
and the designer of any system to distinguish between mere 
use Which should be avoided, and usefulness which they 
should seek. 

The essence of any filing system is the striking of a balance 
between over - sophistication and over - simplification. The 
system has to be designed to give the maximum result with 
the minimum effort ; the maximum ease of extracting informa- 
tion, with the minimum amount of work in keeping the 
records accurate and up to date. 

However, one should not fall into a trap and spend much 
time and effort in devising a foolproof system, where nothing 
should ever go wrong. We might finish up with systems where 
nothing ever went right because nobody, except the designer, 
fully understood how to operate them. 


In the absence of any directive from Headquarters on this 
subject each outport has in the past developed its own filing 
system tailor-made to suit its own needs, and since the size 
of outports varies from 1 Surveyor to 62 Surveyors it is 
obvious that several different methods of filing have deve- 
loped. 

A small office with a few Surveyors engaged partly in non- 
marine work can operate quite satisfactorily with an extremely 
simple system, i.e. each individual order being retained in a 
separate file, alphabetically arranged under manufacturers’ 
names with client’s name and order number printed along the 
edge or on the face of the file. Well over SO files can be 
operated efficiently using such a simple system, all corres- 
pondence, specifications, copies of sub orders, and test docu- 
ments relating to the contract being placed in the file in order 
of date. The clerical staff and Surveyors become rapidly 
familiar with all the files and do not need any additional aides 
to memory. 

Larger outports have more advanced systems based on this 
basic type, with additional aids to memory such as card 
index, cross index, split files for sub orders, sub files for sub 
contractors work, records of correspondence received and sent, 
more efficient methods of recording dates of visits and time 
spent on survey. A sample of a simple type of card index 
system is shown in Fig. 2, and this card is designed to give 
all the basic contract references, each card relating to one 
manufacturing firm, and each entry on the card relating to a 
single file. 

The extreme right-hand column gives the numbers of any 
certification issued, and the column to the left of this, shows 
the location in which the file is stored, when closed after com- 


pletion. This system may also contain a simple record sheet 
of sub orders received and distributed or otherwise dealt with 
(ref. Fig. 3) which is fixed inside the left hand file cover and 
entered by hand as necessary. 

There are many variations of, and modifications to, this 
system which can be made to adopt it to local conditions, 
but the basic system remains the same, i.e. filing is under 
manufacturers’ names, alphabetically arranged. The system is 
simple and easily operated, but can run into difficulties in the 
larger offices and some offices abroad which act as co-ordina- 
ting offices, i.e. handling complete contracts for which they 
process all documentation, distribution and certification on 
behalf of Headquarters. 

A different system is necessary in such cases as the office 
may not be dealing so much with the manufacturers as with 
the clients. It has been found that to operate a system success- 
fully under these circumstances a good method is to give each 
separate contract a serial number, and for each individual 
part of the contract to carry the serial number with an affix 
and if split even further a second affix, etc. 

The serial numbers are registered in numerical order in a 
master contracts record book, together with all affices, and 
the details such as date of receipt, where distributed, inspec- 
tion required or waived, name of manufacturer or sub con- 
tractor, certificate numbers, invoice numbers, and location of 
closed files, are eventually recorded as the information 
becomes available. 

In this case the files are stored in order of serial number, 
and this serial number is used as a reference heading in all 
correspondence. Immediately any correspondence arrives in 
the office it is marked with the relevant serial number if this 


CROYDON were | CLOSED CERT. 
Date OrpbeER PLAceD By ORDER No. Rer. OTHER REFERENCES Box Nos. 
25.4.69 Commonwealth Dept. Works CON 66 PB 17/87PR 252 $0972 

ye 

ie 
15.5.69 Commonwealth Dept. Works CON 154 PB 17/89 Alice Springs 252 51629 
7.5.69 | Simon Carves 3629/94/0304 OB 147/8 North Sea Gas 254 52343 
8.6.69 Truebridge Callender Beach NO92 PB 51/1204 | New Zealand | 51412 
51413 

14.10.69 | Zerqa Oil Refinery, Jordan PB 51/1248 | Chiyoda 

15.10.69 | Andrew Weir 6529138 Local Distilation Plant, Jordan 53649 


W. H. ALLEN & SONS CO. LTD., Queens Eng. Works, Bedford. 


Bedford 67400 
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is not already on it, and from that moment it cannot be 
placed in the wrong file. Alternatively, if no record of the 
order can be found in the master file record book then it is 
known immediately that it relates to an order not being pro- 
cessed and the clerical staff can commence enquiries without 
reference to the Surveyors. 

Such a system has certain advantages over the more simple 
systems previously mentioned : — 

(1) There are no stray pieces of paper floating around Sur- 

veyors’ desks looking for a home. 

Entries in Surveyors’ journals are much simplified as 

instead of having to repeatedly quote clients’ names and 

order numbers, they have only to quote the file serial 
number against any entry, to completely identify the con- 
tract. 

Records of time spent and expenses are also simplified, 

being again recorded against a file serial number kept in 

numerical sequence. 

(4) The file serial number can be entered inconspicuously on 
any release note, progress report or certificate issued, for 
example, at the bottom left hand corner, to assist in 
making future references. 

(5) The tracing of a file by a simple number is easier than 
by a client’s order number in which, in some cases, a 
change in one single digit in a reference number contain- 
ing anything up to 20 digits can mean the difference be- 
tween one contract and another. 

Using this system it is surprising how rapidly the clerical 
staff become familiar with the reference numbers, and only 
infrequently have to refer to the master file record book in 
order to recognise a file number. 


(2) 


(3) 


Again, many variations of this system are now in use, and 
one might conclude that it should be possible to design a 
standardised system to be used throughout the Society. The 
day may indeed arrive in the not too distant future when a 
system of computer control by Headquarters will be used to 
process orders through the outports, and for that to be pos- 
sible a single standardised system with numerical references 
will be essential. 

Ease of access to the filing system, in an outport, is of 
prime importance to the Surveyors in reducing time wastage 
where the Surveyor requires the latest information on a con- 
tract. Consequently every Surveyor should acquaint himself 
with the operation of the system, so that he can personally 
find the information he requires without clerical assistance. 

However, to ensure that the responsibility for keeping the 
system accurate and up to date remains with the clerical staff, 
Surveyors should be instructed not to replace any file in the 
system, but to return it to the clerical staff who check it, make 
any necessary adjustments to it, take off any information 
required for card index or other records, and themselves 
replace the file in its proper place. Harmony amongst the staff 
can only be preserved when each knows the extent of his 
responsibility, and when one does not trespass in the other’s 
territory. 

Surveyors’ time is generally more expensive than clerical 
time and when it is found that a substantial part of Surveyors’ 
time is being used in tracing correspondence files, letters, and 
other documents, then is the time to consider revising the 
system to incorporate a selection of the various aids to 
memory mentioned above, and perhaps continuous clerical 
control of it, 


One essential in any system of control of correspondence 
is that the correspondence should arrive at its true destination, 
i.e. on the desk of the person who either requires the informa- 
tion contained in it, or will be responsible for composing the 
reply. In this the Society has a well tried standardised system, 
the letter book, the morning mail session, the Principal or 
Senior Surveyors pencilled notes, comments or instructions at 
the bottom of, or on a turned over corner, usually accom- 
panied by the initials of the Surveyor who will deal with the 
letter, have become well established routine. But even so 
replies to letters are still overlooked when the clerical staff 
unwittingly file away the letter in the belief that it has been 
dealt with. To avoid this hazard, a Surveyor to whom a letter 
has been directed, should append his own signature only when 
he has dealt with it fully, and the clerical staff receiving such 
a letter without the Surveyor’s signature should immediately 
return it to his desk and repeat this process until he signs it 
off. Only then may it be filed away. 

This system may be used to route the same letter to several 
Surveyors, where necessary, and also to re-route the letter if 
the Surveyor in charge thinks that it has not been properly 
dealt with. The principle is that the letter is not filed away 
until every Surveyor’s initial on it has a corresponding signa- 
ture alongside it. 


Procedures 


Our clients for non-marine work are many and various, 
embracing a vast assortment of industries spread right around 
the Globe. Each client has his own standardised business pro- 
cedure and, when we accept a contract, we are obliged to fit 
our procedure to his so far as is possible. It is often a case 
of “the man who pays the piper picks the tune”. Naturally, 
every endeavour is made at the negotiating stage to persuade 
him to fall in with one of our standard procedures, but we 
cannot afford to turn away business if he requires something 
different. 

Consequently it is essential for the surveying staff and the 
clerical staff to familiarise themselves with the procedure to 
be adopted for each contract or order as it arrives. 

There are two standard procedures as follows: — 

(1) The client approaches Headquarters, or may be referred 
to Headquarters from an outport, and agrees to engage 
our services on the basis that on the completion of the 
contract, when he will have received all certification and 
other documents required by the contract and routed 
through Headquarters, he will also receive an invoice 
from Headquarters for a total amount inclusive of all fees 
and expenses due to outports. This is known as an “Inclu- 
sive fee” contract. It may be that he has received a 
quotation from Headquarters before the contract was 
awarded, but in either case, Headquarters eventually share 
out the total invoiced, to the outports according to their 
entitlement. 

(2) The client instructs the manufacturer to engage our ser- 
vices direct, or the manufacturer does so on his own 
behalf and he agrees to be responsible for the payment 
of our fees. Such a contract is dealt with on a “local” 
basis and is known as “Fees Chargeable”. The manu- 
facturer in this case deals only with the local office. i.e. 
the office in the area of which his factory is situated. 


The variations on the above themes are as numerous as in 


a Bach Sonata Form. For example, we may have an inclusive 
fee contract where the inclusive fee only covers work at the 


main fabricator’s works and where the fees for survey of sub 
orders are made the responsibility of the organisation placing 
these sub orders. Or we may have a client who, when a long 
running contract is involved, will agree to accept quarterly 
accounts, in which case Headquarters may have to be advised 
quarterly as to the time spent on the contract, irrespective of 
completion of items or certification. Or, alternatively, the client 
may require to receive an account with each certificate issued. 
Some clients will agree to accept certificates covering batches 
of material, whereas others may require a separate certificate 
for each individual item. Some clients retain the right to 
decide which sub orders must be inspected and which waived 
inspection, others leave it to our descretion. Some clients 
require vast quantities of supporting documentation to be 
supplied with our certificates. Others are content to receive 
our certification without any supporting documentation, re- 
garding the Society’s acceptance as a guarantee of quality. 

It is consequently not surprising that Surveyors at times 
become confused as to what action to take, and they should 
endeavour to clarify any points of doubt at an early stage in 
the contract, either by reference to Headquarters or the co- 
ordinating office, or the organisation which placed the order 
with them. One point upon which Surveyors should satisfy 
themselves before taking any action on any contract is, who 
will be responsible for payment of our fees. Cases have 
occurred where, on completion of a contract, it has been 
realised that no arrangement has been made regarding pay- 
ment of fees, with consequent embarrassment. There have, 
indeed, been cases where the responible party has shown 
himself unwilling or unable to pay and in bad cases it may 
be necessary to threaten to withhold certification until settle- 
ment is made. In the case of orders being dealt with on a 
local basis, i.e. orders for which the fees are being paid by 
the manufacturers direct to the local office, then the manu- 
facturer should be requested to sign the standard “Request 
for Inspection” form which is in the nature of an acceptance 
of responsibility for payment of our fees. 

A considerable amount of work is undertaken locally as 
above, and in such cases the local office will distribute sub 
orders with relevant instructions to the Surveyors concerned, 
and also forward plans (if necessary) to Headquarters for 
approval, unless other arrangements for plan approval are in 
force. 

In any local (Fees Chargeable) case it will also be necessary 
to agree with the manufacturer (main contractor) as to how 
fees for inspection of his sub orders will be charged, either 
direct to the sub suppliers or as a composite account to him- 
self and the Surveyors concerned will have to be advised 
accordingly. 

It sometimes happens that an outport will receive copies of 
sub orders from Headquarters or a co-ordinating office, 
stamped “inspection waived”. Where the outport Surveyors, 
with intimate knowledge of the manufacturer concerned, con- 
sider it advisable that the sub order should be inspected, then 
they should immediately advise Headquarters or the co- 
ordinating office and ask for further instructions with a state- 
ment of estimated fee. 

Conversely it may be that the outport receiving a copy of 
an order requesting inspection may consider that such inspec- 
tion would be superfluous. They should again immediately 
advise headquarters or the co-ordinating office, with reasons, 
and request further instructions. 

With all these different procedures mentioned above any 
small amount of standardisation of procedures and reporting 


which may be achieved may be regarded as a major triumph. 

The standardisation of report forms, has helped consider- 
ably in this direction, and the supply to the outports of an 
almost complete set of typical reports has helped in that the 
Surveyor has at his hand samples upon which he can base 
his own work. These report forms have been devised to mini- 
mise the amount of writing by the Surveyor, and also to 
ensure that the important essentials are not omitted. But the 
Surveyor must also realise that it is not sufficient to merely 
answer the questions asked and fill in the blank spaces. He is 
also expected to satisfy himself that the item is, in all respects, 
properly made. No code of practice or technical specification 
can be absolutely 100 per cent all embracing, and there can 
be no adequate substitute for experienced independent engin- 
eering judgment. 


Progress Reports 


Many of the items which we cover under non-marine are 
part of a large construction project and the timing of arrival 
on site of each component may be critical, if the plant is to 
be commissioned on time. Frequently these items have to be 
fitted into the plant in a predetermined sequence, and delay 
to one small item can cause the whole programme to be 
thrown off schedule. 

In such cases the client may request that we send him pro- 
gress reports periodically (usually monthly) so that he can 
either assure himself that no delays will occur, or conversely 
adjust his programme if necessary. 

A study of the format of the progress report will show 
that the Society does not accept responsibility for the accuracy 
of the information given, i.e. it requests the Surveyor to state 
how he obtained the information by telephone, by letter, or 
by personal visit. However, it is expected that the Surveyor 
will not include information in the report which he knows, 
from personal experience, to be erroneous. 

Such a report is not intended to be a statement of progress 
of inspection, but it is intended to be a statement of progress 
of the order and, consequently, the Surveyor is expected to 
enter details of all items in the order, irrespective of whether 
or not they are directly involved in his survey. 

For example, it is important to the client to know the posi- 
tion regarding completion of design, placing of sub orders, 
arrival of raw materials, etc. These are matters which precede 
the actual commencement of inspection, but are quite as 
important to the client as the actual fabrication progress. 

A client for example in America, ordering equipment in 
U.K. for a plant to be built in Pakistan, does not wish to fly 
the Atlantic every month to check on the progress of his 
orders. He appoints this Society as his inspection agency and 
expects to receive from the Society the same service as he 
would expect from his own employee. He will be prepared to 
pay for good service if we give it to him, and will value our 
service and come back again for more. But if we do not give 
him the type of service which he expects, then he resents pay- 
ing our fees and we will probably lose a client. 

The most satisfactory method of entering a progress report 
is to split the equipment in its component parts, maybe using 
the clients own item numbers, and comment on each separ- 
ately. This breakdown need not be too detailed. Promised 
dates of delivery and revised dates are important and if the 
Surveyor has any opinion as to the validity of the dates given 
he is entitled to express it. Where difficulties occur which 
might affect the delivery dates, then the Surveyor should give 
details, if necessary by the issue of an intermediate progress 


report as soon as the difficulties come to light. Furthermore, 
if positive arrangements are being made for a particular 
manufacturing procedure to commence in the near future the 
details should be given with dates. Time spent compiling 
progress reports is valuable to the client, and may be justi- 
fiably considered as inspection time, and recorded as such. 

There is one feature of progress reporting which may be 
thought to be contrary to the Society’s normal practice. The 
very fact of a Surveyor requesting information about pro- 
gress and delivery can give the manufacturer the impression 
that the Surveyor is pushing the job. This is not the function 
of the Surveyor whose prime function is to ensure quality. 
He should, therefore, endeavour to make the manufacturer 
understand that he is merely fulfilling an obligation to the 
client in providing this information and that his responsibility 
is for quality not time. 

When the Surveyor is regularly attending the firm, it is as 
well for him to discuss with a responsible official the contents 
of his progress report, even though he may be able to supply 
the information from his own personal knowledge. The reason 
for this is that there are occasions when the client requests a 
progress report from the firm as well as from the Society, 
and it is as well that the two reports do not contradict one 
another. 

Furthermore, it is not necessary to repeat information 
already given in a previous report unless the situation has 
changed, i.e. if the equipment has been broken down into its 
component parts, as previously suggested, an entry “no 
change” against any particular item is acceptable. 

Finally, the rapid processing of progress reports is a pre- 
requisite. Since no supporting documentation is required, there 
is no valid reason why these reports should not be in the post 
within two or three days of being prepared. It is not even 
necessary for the Surveyor who compiles the report to sign it. 
It can be signed by any other Surveyor provided it is checked 
and found to be correct to the prepared draft. 


Release Notes and Notes of non-acceptance 


These are usually the subject of special request by the client 
but there is in fact no limitation to their use. They may be 
issued to any interested party provided he has a contractual 
right to the information provided. A release note, of itself, is 
not a certificate although it may be considered to be a form 
of interim certificate. In this case the Surveyor is personally 
responsible for the information given, as it is a statement that 
a certain item or items are completed to the satisfaction of 
the Surveyor. Such a document may be required for a variety 
of reasons: — 

(1) Advice to the client so that he may arrange transport and 
payment. 

(2) Advice to the client in the nature of progress of the con- 
tract. 

(3) Clearance to the manufacturer so that he may know that 
the Surveyor’s work on that particular item is complete. 

(4) Advice to a bank which will enable them to make pay- 
ment from a letter of credit. 

(5) Advice to customs authorities that the item concerned is 
what it is declared to be. 

Release notes have been used for all these purposes, and 
it may be seen that the information given, although concise, 
must be accurate, and generally the description given should 
be an exact quotation from the official order, with all relevant 
references such as item numbers, sizes, type numbers. 


A release note should only be issued when the Surveyor is 
completely satisfied that the item is correct in all specified 
details. Although the Surveyor may not have to hand all the 
relevant supporting documentation covering the item, he may 
still issue the release note provided he has seen copies of the 
relevant documentation or other evidence sufficient to satisfy 
himself that his statement is correct. 

Generally speaking a release note should be a statement of 
fact. However, there do occur emergencies where, to avoid 
delay, a manufacturer cannot produce the necessary support- 
ing documentation, and yet requires an authority to despatch 
the item. In this case the Surveyor has no authority to release 
the item without the specific agreement of the client. Where 
such agreement can be obtained, and at the request of the 
client, a release note may be issued, provided that in all other 
respects the item is correct and provided the manufacturer 
agrees to replace the item should the documentation subse- 
quently prove to be incorrect. Such a release note should 
contain a subject, i.e. “subject to satisfactory documentation 
being produced”. 

In the event that the requisite documentation is not pro- 
duced within a reasonable period, say up to ten days, then a 
non-acceptance note should be issued. 

The above procedure should only be used with the utmost 
discretion, and in fact is not acceptable to several of our 
major clients and the Surveyor should seek agreement from 
his Senior or Principal Surveyor before issuing this type of 
release note. 


Notes of non-acceptance 


These are normally issued to advise the client and other 
interested parties as follows: — 

(1) That some feature of the item concerned is not in accord- 
ance with the specification. 

(2) That the Surveyor is not satisfied that the client will be 
prepared to accept the item for reasons which must be 
stated. 

(3) That adequate evidence or supporting documentation has 
not been produced by the manufacturer to satisfy the 
Surveyor that the item is correct. 

(4) That an impasse exists between the Surveyor and the 
manufacturer which cannot be resolved without reference 
back to the client (reasons to be stated). 

(5) That replacement of defective material will delay the 
delivery date. 


Following the issue of a ‘“non-acceptance note” the Sur- 
veyor should take no further action relating to acceptance 
until the position changes. This change may take the form of 
(1) advice from the client, 

(2) advise from Headquarters, 

(3) advice from the manufacturer that the matter has been 
resolved by the client with the production of a letter, 
telex, cablegram or other document from the client to 
substantiate the information, 

(4) the manufacturer changes his mind and agrees with the 
Surveyor. 

When any of these changes occur the Surveyor may pro- 
ceed along the lines indicated. He may, of course, at any time 
proceed with inspection of new material, intended to replace 
that rejected, if it is presented for inspection, and following 
satisfactory inspection issue a release note, without reference 
to the client. 
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Thus the notes of non-acceptance may be regarded as a 
form of progress report designed to give the client a timely 
warning of difficulties immediately they occur. 

Again emphasis must be placed on the necessity for putting 
both release notes and non-acceptance notes in the post as 
soon as possible. The information given is only of use when 
it is received in good time. The present edition of these docu- 
ments in self copying pads which are intended to be carried 
by the Surveyors, lends itself ideally to their rapid issue and 
depatch. They are intended to be handwritten at the time of 
acceptance or rejection, and a copy immediately handed to 
the manufacturer. Instructions for the distribution of the 
notes are always given in the contract file. 


Inspection of sub ordered materials 


Where a manufacturer sub orders the materials intended for 
use In the fabrication of a pressure component, the client may 
or may not specify that his appointed inspection authority 
shall carry out inspection and tests of the sub ordered materials 
at the point of origin. 

Where such an instruction is given by the client, then the 
inspection authority has no option but to comply. Where, 
however, no such specific instruction is given the question is 
frequently asked “is such inspection necessary?” and if so, ‘‘on 
what materials?” The answer to this question is given in the 
design construction code to which the component is specified. 
For example B.S.S. 1500 class | and class 2 specifically request 
inspection of materials at steelmaker’s works. In this case the 
inspection authority has no option but to comply except only 
where the client, in writing, waives this requirement. B.S.S. 
1515 and B.S.S. 1500 class 3 do not specify this inspection 
and do make specific reference to acceptance of materials 
against satisfactory mill certificates or other proof of quality. 
This also applies to ASME Section 8. (Unfired pressure 
vessels) and ASME Section 1 (Power boilers). In these cases, 
of course the client may specify that he requires such inspec- 
tion to be carried out, but this must be understood to be extra 
to code requirements, and again the inspection authority will 
have no option but to comply. 


Lloyd’s Rules require that materials are to be manufactured 
and tested in accordance with Chapter Q. Referring to Q.107. 
I quote “Witnessing these tests by the Surveyor will be at his 
discretion except where this is included in the specific require- 
ments or where specially requested by the purchaser”. This 
obviously allows the Surveyor a certain discretion in waiving 
his inspection of sub ordered materials, but presupposes that 
the material is being supplied by an approved steel mill. 
Further reference to this particular point is made in Q.105 
and I quote “All test material is to be selected and identified 
by the Surveyor or an authorised deputy”. No definition is 
given as who may be the authorised deputy. It is understood 
that a Surveyor would not allow an unqualified, inexperienced 
person to act as his deputy. 


It would appear then, that there are many instances where 
the inspection authority has no right to demand its own 
inspection of sub ordered material at point of origin, unless 
the Surveyors from their own experience, believe that in the 
absence of outside inspection the materials may not comply 
with the relevant specification. In such cases the Surveyors 
can be of considerable help to the client, with timely advice, 
in order to prevent delays due to the possibility of having to 
replace incorrect materials after delivery. 


The Society, as an inspection authority has a certain level 
of control over all those steel mills, forges and foundries 
which it retains on its approved lists, and one would not 
expect incorrect material to be delivered from such a firm. 
However, it has little control over those firms which are not 
frequently visited, or are not listed in the approved lists. 
Where knowledge of a firm is available to the local Surveyors 
this should be taken into consideration in deciding whether or 
not inspection is required. 

Some of our clients retain the right to specify which sub 
ordered materials shall be inspected (notably Esso Engineer- 
ing Services Ltd.) and in these cases our instructions are 
specifically not to inspect such materials without an instruc- 
tion from them. Aiternatively, these clients appreciate the 
advice of the local Surveyors’ reinspection of sub ordered 
material, and more often than not are prepared to act on it. 

Other clients leave it to our discretion to inspect or to waive 
inspection, and in these cases the Surveyors are best guided 
by 

(1) the design/construction code 
(2) the Surveyors’ personal knowledge of the sub 
supplier. 


Where special qualities of material are ordered, e.g. clad 
steel plate, low temperature materials or alloy steels, then in 
the absence of any instruction not to inspect, inspection 
should be carried out. 

The Surveyor at the receiving end, i.e. at the fabricator’s 
works must identify all materials from hard stamp marks, 
mill marks, paint marks, vibro etch or other acceptable 
methods of marking, and be able to positively relate these 
marks to the records entered on the manufacturer’s certifi- 
cates. He should then check these certificates to ensure that 
they comply with the terms of the order, and if acceptable 
apply his own mark, and witness the transfer of the stamps, 
as necessary to any pieces cut off, for whatever reason. 

In general it is advisable for all offcuts, including discs cut 
in shells and heads of pressure vessels, to be stamped for 
identification. It is surprising how often these pieces are 
required for tests and other purposes, during the course of 
construction. 


N.B.—The unqualified endorsement of work’s test certificates 
signifies that the Surveyor has personally witnessed the 
tests reported. Since chemical analyses are accepted on 
manufacturer’s declaration, the Surveyor’s endorsement 
of physical test results should be positioned away from 
the chemical analysis results. 

Clients may sometimes request endorsement of test certifi- 
cates where tests have not been witnessed by the Surveyors, 
and in these cases the request should be refused. However, 
the Surveyor may, at his discretion, issue a separate statement 
such as “The results as recorded on Test Certificate Number 
have been examined 
and are considered to comply with the specification............. 

Such a statement may be signed by the Surveyor but must 
not carry any official Lloyd’s stamp. 


Surveyor’s discretion 

Every experienced Surveyor knows that there arise circum- 
stances where a wide field of discretion is left open to him. 
There are on the other hand circumstances where no latitude 
is allowed, i.e. where the client applies a rigid specification, 
he will expect it to be rigidly enforced and there can be no 
discretion, no evasion and no avoidance. In this case any 


modification or variation must be applied for, and agreed by 
the client before acceptance is possible. 

Where, however, the Surveyor is entitled to, and uses his 
discretion, then it is essential for him to be able to fully 
justify his action, to accept full responsibility for it and be 
able to show that the action taken was commonsense, logical, 
and technically sound. 

We in this Society do not of necessity have to cater for 
administrative systems to be foolproof (i.e. proof against 
fools). That would be a slur on the technical ability of the 
staff. We can afford to leave our systems somewhat more 
flexible than people who are directly responsible to share- 
holders or government departments, with a resultant higher 
efficiency in operation. But leaving the system flexible does 
mean that the Surveyor may personally carry a heavy 
responsibility where he applies his discretion to the accept- 
ance or rejection of a borderline case. 

Special mention may be made here of the close tolerances 
allowed in the chemical analysis of some materials intended 
for special service in the oil industry. The oil companies are 
beset with problems of corrosion and of compatibility of 
materials not only for use with special products, but also 
for welding, and a slight error in analysis can cause them a 
major headache. Where variations from specification occur 
the only authority which can determine acceptability is the 
oil company itself, and in every case the material supplier 
must apply for a concession. 


First visit to the premises of a manufacturer previously un- 
known to the Society 


Surprisingly, despite the long association of the Society 
with industry, a first visit of a Surveyor to a hitherto unknown 
manufacturer, is not uncommon. The fact that we have not 
known him in the past does not indicate that the standards 
of workmanship or potential of the firm are inadequate, as 
many firms have a long history of manufacturing equipment 
which has not yet come under our survey. Industries are 
constantly changing, regrouping, transferring the seat of their 
operations, and entering new product fields, and we are con- 
stantly expanding the circle which encompasses them. 

The necessity for a visit will normally be the result of a 
client placing an order on the firm, and, on receipt of copy 
of the order, with inspection instructions, it is advisable to 
write a fairly detailed letter to the firm stating what our 
requirements are regarding routing of sub orders, plans for 
approval, advising us when materials are ready for inspection 
and payment of fees where applicable. This letter should 
further mention any design/construction codes and other 
specifications relevant to the equipment. Whereas the letter 
may state the exact stage of construction at which to call the 
Surveyors for their first visit, it is not advisable to state any 
further specific stages at which we will require inspection. 
Once this is put into print, the manufacturer may interpret 
it that these are the only stages at which we require inspection 
whereas the only person to decide that is the Surveyor him- 
self, from one visit to the next. Generally speaking the design; 
construction code gives details of the amount and type of 
inspection to be carried out, and if he asks about this, the 
manufacturer should be referred to the applicable code. 

The manufacturer should also be advised in this letter as to 
any preliminary work which may be necessary before actual 
fabrication commences, e.g. weld procedure tests, and then 
advised to contact the local office for any further information 
he may require. 
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The various types of reactions to this letter are very inter- 
esting and one may sometimes detect a resentment on the 
part of the manufacturer to any intervention by the Society. 
Some manufacturers may even go so far as to cancel an order 
rather than have any outside inspection, and some may take 
every opportunity to fault the judgment of the Surveyor, in 
order to complain to the client. We have met them all and 
the answer is invariably sweet reason, tact and politeness com- 
bined with a definite level of tolerance. 

The Surveyor, during the course of his routine work at a 
factory, will be in contact with the works manager, chief 
inspector, welding engineer, test house engineer and various 
foremen. But on this first visit he should endeavour to identify 
himself at the top of the tree, explain the purpose of his visit, 
his relationship with the client, and surreptitiously or other- 
wise, drop on the desk of the managing director a copy of 
L.R. Annual Report, 1O0AI, the brochure on L.R. Industrial 
Services, and any other interesting L.R. publications of recent 
date. He could also be advised as to the L.R. Rules which 
apply to his particular product when intended for classed ships 
and how to obtain copies from the printing house. 

The next stage in this adventure is a perambulation through 
the works, and although the word perambulation may suggest 
idle curiosity, the Surveyor’s eyes and mind will require to be 
fully alert to the following points: — 

(1) General layout, cleanliness and tidiness of the work- 
shops. 

Methods of stocking various types and grades of 
material—if some sysem of colour marking or alterna- 
tive is in use. 


Headroom and facilities for moving the type of equip- 
ment manufactured. 

(4) 
(5) Equipment for pressure testing completed fabrications 
or components. 


Equipment for manipulating fabrications during welding. 


(6) Condition of plate rolls, welding equipment, and other 


machines associated with fabrication. 


(7) Standard of workmanship generally in shops, i.e. plate 
edge preparation, alignment of mating plate edges, 
appearance of welds with special reference to under- 
cutting ; underflushing ; overgrinding ; regularity of sur- 
face; craters in weld stops and starts; electrode flashes 
on parent plate; appearance of parent plate whether it 
has been bruised or otherwise punished in working, test 
holes in compensating pads to be on transverse axis, 
seating pads to have rounded corners, and scrap ends of 
electrodes to be 2 in. to 3 in. long. 


(8) The firm’s records of weld procedure and welder’s tests 
should be examined to ensure that they are properly 
kept and up to date. 

(9) Facilities for electrode storage and supply to welders. 

(10) Facilities for destructive and non-destructive tests. 

It is not intended from the foregoing that the Surveyor 
should make extensive notes on these points, they should be 
a matter for observation, at this stage, and based on his first 
impressions the Surveyor may be able to make an assessment 
of the firm’s potential and ability to handle the job in hand. 
If that assessment leaves any doubt in his mind, as to the 
satisfactory outcome, he should consult with his Principal 
Surveyor or Senior Surveyor with a view to advising Head- 
quarters. 


Before leaving the firm, the Surveyor should advise the 
responsible official as to the stage of construction at which he 
requires his next visit, at the same time making it clear that 
he may call in at any time to examine the work progressing. 


Problems of Welding 


These are amongst the many with which Surveyors fre- 
quently come into contact, and the more experienced Sur- 
veyors are already familiar with the factors which influence 
the quality of welding, and the approach to and solution of 
such problems. 

I once heard a speech by a prominent Welding Engineer 
who stated that there are very few materials which cannot 
be welded. This may or may not be true; but what he did 
not say is that there are few materials which can be welded 
without some degree of difficulty. 

Since these difficulties are commonly encountered I feel 
that mention of the basic steps in approaching such a 
problem, and the basic techniques which are available and 
may be used in its solution, will not be out of place. 


(1) Selection of correct electrode. 

(2) Selection of correct welding equipment and current and 
voltage. 

(3) Accurate control of voltage applied to the arc. 

(4) Adequate control of the are by manipulation of the 
electrode. 

(5) Choice of correct flux in submerged arc welding. 

(6) Pre-heat. 

(7) Post heat. 

(8) Interstage heat treatment of complicated heavy fabrica- 
tions. 

(9) Final heat treatment, soaking and cooling. 


The type of electrode selected is important as this governs 
the compatibility both physically and chemically of the weld 
deposit with the parent metal, and also the position in which 
the weld is to be carried out. The catalogues of electrodes 
produced by the electrode manufacturers give an excellent 
guide as to types of electrodes, with details also of current 
and voltage. Perhaps here it is as well to remember that it is 
not advisable for a manufacturer to suddenly change the 
electrodes with which his welders have become experienced 
as the technique for manipulating the are differs from elec- 
trode to electrode. 

Most modern welding equipments incorporate automatic 
voltage control which is essential in any case for automatic 
submerged arc welding. However, in the absence of this fea- 
ture a second welder operating off the same set when striking 
an arc, causes an irregularity to occur in the supply to the 
first with a consequent detrimental effect on his weld deposit. 

In submerged are welding the choice and condition of the 
flux is critical. Damp or dirty flux can cause porosity or inclu- 
sions to be left in the weld deposit. The flux should only be 
re-used after passing through a suitable filter. 

Normally the filler wire has the same chemical composition 
as the parent metal, perhaps adjusted to compensate for loss 
through vaporization of essential trace elements. However, 
there are techniques where the flux itself carries these trace 
elements which are passed over into the molten pool to com- 
pensate for loss through vaporization. Welds deposited by this 
technique should be subjected to periodic check chemical 
analysis to ensure correct composition. 


The welding of low alloy steels can give rise to difficulties 
due to cracking which may occur due to shrinkage after the 
deposited metal has cooled through the plastic stage into the 
solid stage. The rate of cooling can be slowed down by pre- 
heat and post heat, and it may even be necessary to maintain 
this overall heat right through the welding process and then 
to place the fabrication into a pre-heated furnace for imme- 
diate heat treatment. 

When welding either automatic or semi-automatic with gas 
shield, the filler wire will again be similar to the parent metal. 
The gas shield is to prevent oxidization from the atmosphere. 
However, a draught will blow away the gas shield resulting 
in the deposit of oxidized material, and great care has to be 
taken to prevent this from happening. 

Complicated fabrications may be subject to weld cracking 
due to over-restraint and consequent heavy shrinkage stresses. 
Assuming good design, correct techniques and weld sequences, 
where such cracking persists one may have to consider fur- 
nace stress relief at some intermediate stage in the fabrication 
process. In such cases it is advisable to examine the weld 
deposits before stress relief, by dye penetrant or magnetic 
crack detection, and again after stress relief, i.e. before recom- 
mencing the welding. It has been common practice when weld- 
ing thick boiler drums to X-ray the welds at half level, firstly 
because sensitivity of the X-ray is better at thinner sections 
and secondly to avoid having to cut too deeply into the weld 
for repairs. Ultrasonic examination has largely replaced 
X-rays for this purpose in modern fabrication shops. 

Some care must be taken in the use of pre-heat, to ensure 
that the heat is evenly distributed over the area being welded, 
and perhaps other large sections of a complicated fabrication. 
Too much pre-heat may cause the deposited weld metal to 
contain porosity. The simple method of checking pre-heat 
temperature is by the use of tempil sticks, i.e. wax crayons 
with a fixed melting point. More exacting cases will be con- 
trolled by the use of thermocouples attached near the weld 
edge. Care must also be taken after post heat, to ensure a 
slow, even temperature drop, and this may be attained either 
by placing the article in a pre-heated furnace, or by covering 
with asbestos blankets. 

When welding alloy steel pipes pre-heat/post heat may be 
applied using electric strip heating with asbestos muffs, and 
controlling with thermocouples. The temperature is raised by 
the strip heaters and the muff opened for welding. As soon 
as the temperature has dropped to the lower limit, the muffs 
are closed and the reheating/ welding cycle repeated until the 
weld is completed. 

A useful tool on site for stress relief of pipe welds in alloy 
steel is the thermit pack, specially tailored by the manufac- 
turers for each special application, and identified by a reference 
on the pipe run drawing. The pack is clamped to the pipe, 
surrounded by the necessary amount of insulation and set off. 
The pack is designed to give the right amount of heat to raise 
the pipe temperature to the required level, and the insulation 
arranged to ensure that the stress relieving temperature is held 
for a sufficient period of time followed by slow cooling. This 
is a most useful tool where local conditions preclude the 
possibility of any other satisfactory method of stress relief. 

In passing it is well to note that repairs by welding of local 
defects found in castings at the steelworks shall not be repaired 
by the manufacturer without first consulting the local Sur- 
veyors. Permission for such repairs to be carried out can only 
be given where the firm is qualified to perform welding to the 
standard required, and then only if done under full survey. 


Where the manufacturer is not so qualified he may request 
that the part be repaired by some other suitably qualified 
organisation, but in any case the client must be approached 
and agree before consent can be given. 

Repairs of this nature should be commenced by endeavour- 
ing to determine the extent of the defect, either by non- 
destructive tests, or by cutting until the defect is completely 
removed as proved by dye penetrant check or magnetic crack 
detection. At this stage the manufacturer can decide whether 
or not it is worth his while saving the article, and the Sur- 
veyor can decide whether or not he thinks a satisfactory 
repair possible. 

The completed repairs should be subjected again to non- 
destructive examination and very close scrutiny before accept- 
ance, and the advantages of stress relief considered. 

A point to be remembered is that no amount of inspection 
can ever manufacture a good article. This is purely a function 
of the quality of the material and the skill and accuracy of 
the manufacturing processes. 


Stamping of Pressure Vessels 

The majority of pressure vessels manufactured under survey 
by this Society are designed and manufactured to an inter- 
nationally recognised code. As previously mentioned the three 
most common, at least in U.K. are B.S.S. 1500, ASME/8 and 
Lloyd’s Rules. 

Most of the codes require that irrespective of a possibly 
removable name plate, the vessel shall be hard stamped so 
that it may carry a positive identification throughout its life, 
and there are basic similarities in the form of stamping 
required. 

The basic requirement is as follows: — 

Maker’s name. Year of manufacture. Serial number. 
Design pressure. Design temperature. 
Code. Hyd test pressure with date. 
This Society requires in addition the following : — 
LLOYD'S. PORT. SURVEYOR’S INITIAL. 


However, if the plans have not been approved by the 
Society or the competent authority in the country of destina- 
tion then the word LLOYD'S should be omitted. 

A typical stamping for a vessel manufactured to B.S.S. 1500 
would be as follows: — 


A. B. Coates 1969 No. 12345 
Des. press. 100 P.S.LG. 

Des. temp. 150° F. 

Test pressure 150 P.S.1.G. 5.6.69. 
B.S.S. 1500 Spot X-ray S.R. 


LLOYD'S LON. DEF: 


The spot X-ray and S.R. (stress relieved) will, of course, 
only be stamped where relevant. 

A typical stamping for a vessel to B.S.S. 1515 will be similar 
to the above with the addition of W.J.F. (weld joint factor) 
which will be determined by the design and found either in 
the approved plan or in the letter of approval. 

A typical stamping for a vessel to ASME/8 would be as 
follows : — 


A. B. Coates 1969 No. 12345 
Des. press. 100 P.S.1L.G. 
Des. temp. 150° F. 
Hyd test pressure 150 P.S.1.G. 5.6.69 
ASME/8 P.X.R. H.T. 

LLOYD'S LON. D.EF. 


The P.X.R. refers to part or spot X-ray and H.T. refers to 
heat treatment and these are added where relevant. 

If the vessel is of a composite type, i.e. different pressures 
being applicable to separate compartments, then each separate 
compartment must be stamped as a separate vessel. 

In the case of a tall vertical vessel where a substantial 
differential in pressure between top and bottom exists during 
the pressure test, then some indication must also be given of 
the level at which the test pressure was measured, or if the 
vessel was tested in the horizontal position then this informa- 
tion should also be stamped. 

The location of the stamping on the vessel is also of 
importance as it is generally expected that such stamping will 
be found in the region immediately below the manhole open- 
ing. Where for practical reasons, e.g. where a vessel is to be 
fully lagged, this is not advisable, then the stamping may be 
placed around the edge of the manhole flange. Where there 
is no manhole, one would expect to find it on the top head of 
a vertical vessel or on one end of a horizontal vessel. A note 
of the location of the stamping should be made. 

Stainless steel or austenitic steel components should never 
be hard stamped in any region subject to stress. It may be 
permissible to stamp around flange edges but even then sharp 
stamps should not be used and the stamp marks should be as 
light as possible consistent with clarity. It is better to vibro- 
etch such items or attach tags to small components. 


Certification 

It is generally accepted that a certificate should be a state- 
ment of fact followed by a statement of opinion. 

A statement such as “the material was in accordance with 
ASTM.A.106/B” is a statement of fact, but a statement that 
“workmanship was good throughout” is a statement of 
opinion. This Society requires that for acceptance the Sur- 
veyor must be satisfied, and consequently no certificate can 
be complete without some indication of the Surveyor’s 
opinion, i.e. that he was satisfied or that workmanship was 
good throughout, or that the material was accepted. 

But a statement that “the manufacturer stated that the 
material was in accordance with ASTM.A.106/B” is a state- 
ment of someone else’s opinion, and is not acceptable, with- 
out some supporting documentary evidence in which case the 
certificate would be differently worded. 

Negative statements are to be avoided unless an explana- 
tion is given, e.g. where an approved plan calls for stress relief 
which is not mandatory by specification, but for some reason 
no stress relief has been carried out, then a bald statement 
“no stress relief was carried out” is not acceptable unless it 
also carries an explanation such as “by agreement with the 
client, ref. client’s letter dated . . .” 

Many items made under survey are manufacturers’ stan- 
dard items regularly repeated, and may be covered by stan- 
dardised forms of certification. In such cases reference should 
be made to N.M. memo No. 15. “Certificates and reports 
forms” in which a very extensive series of samples of these 
standardised forms is incorporated with explanations. 

Where items not covered by this memo No. 15 are regularly 
made under survey in an area, then it is of advantage to 
prepare a standardised form to be used by the Surveyors in 
order to save time and effort in drafting reports. 

The certificate is the final product of the Society, and since 
we insist upon the highest quality from the manufacturers we 
can no less insist upon the highest quality from ourselves. Our 
certificates should indeed be models of perfection or the client 


on the receiving end may form the impression that our stan- 
dards are not so high as they are reputed to be. Untidy, badly 
worded, grammatically incorrect, badly spelled, certificates 
should not be accepted even though they may be technically 
accurate. Alterations to certificates after typing are not per- 
missible except only where they are impossible to detect and 
certificates should not be folded any more than is essential 
for postal requirements. 


Basic Scopes of Inspection 


Some years ago non-marine Headquarters instituted a 
scheme whereby for specific types of equipment they would 
issue memoranda in the form of “Basic Scopes of Inspection”. 
These memoranda would be in the nature of advice to the 
Surveyors as to the type and extent of inspection which would 
normally be required. In fact an inspection brief. 

They were designed to cover two types of equipment : — 

(1) Standard items regularly produced by many different 
manufacturers, and 
special items produced on a one off basis for specialised 
services. 
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They were, of course, of general interest, but also of special 
interest to Surveyors who may for the first time be coming 
into contact with the equipment which they were to inspect. 

For reasons which are not relevant to this paper no general 
release of these “basic scopes of inspection” was made, and 
as an alternative, whenever felt advisable by Headquarters 
staff, a brief note is now added to the instruction sheet which 
accompanies an order or sub order issued through Head- 
quarters. 

The relative merits of the original scheme and the alterna- 
tive mentioned above have been the subject of much discus- 
sion, both in Headquarters and at outports, and the writer is 
of the opinion that the majority of Surveyors would welcome 
the revival of the original scheme extended to cover a wide 
range of products, both standard and special, to be amended 
and updated in the light of increasing experience, and to be 
circulated to all Surveyors in the same way as the “Instruc- 
tions to Surveyors” and various circulars and notices which 
are at present circulated from 71, Fenchurch Street. 

These latter are regarded with the utmost respect and are 
invaluable in keeping Surveyors advised and up to date on 
marine matters. 


Fees and Expenses 

Fees are paid to the Society normally by the organisation 
requesting the Society’s services. This may be modified some- 
what for example where the real client instructs the manufac- 
turer to engage our services and pay the fees on his behalf. 

Nevertheless, the normal system is for the Society to for- 
ward all certificates to the organisation responsible for pay- 
ment of our fees, and this applies irrespective of whether the 
contract is dealt with through Headquarters or on a local 
basis. 

Where the contract is dealt with through Headquarters then 
the time and expenses incurred by the various outports are 
notified to Headquarters, either with each individual certifi- 
cate or on completion of the contract. Headquarters compute 
the fee on the basis of so much per hour, or per day, and 
invoice the client accordingly. The outports are eventually 
credited with the amount due to them. 

Where contracts are dealt with on a local basis, e.g. the 
request for inspection comes direct to the outport and fees 


are chargeable direct to the manufacturer, then the local office 
computes the fee and invoices accordingly. This fee may be 
computed in one of three different ways: — 
(1) 
(2) 


On an hourly or daily basis, at a standard rate, 
on the basis of the recommended fee scale issued to all 
outports from Headquarters (Croydon), 
on the basis of any local fee scale which may have been 
already determined by the outport. 

When the outport is requested to estimate a survey fee then 
this may be computed by any of the same three methods. 


(3) 


Case 1. It will be necessary to know the duration of the 
contract, the number of visits estimated per week, and the 
time involved for each visit. This will give a rough total of 
hours necessary to carry out the survey and should, of course, 
include travelling time. In computing on this basis the Sur- 
veyors will have to take account of the potential of the 
manufacturer, i.e. whether the contract may be expected to be 
troublesome or trouble free ; the amount of other survey work 
running concurrently at the same works, and local knowledge 
of any preliminary work which may have to be done in order 
to get the contract started on the right lines. 


Case 2. A straightforward calculation from the recom- 
mended Croydon fee scale, for which purpose it is essential 
to have at hand certain details of the equipment involved, for 
example, dimensions, materials, design and construction specti- 
fications and a knowledge of the client’s requirements. 


Case 3. A straightforward calculation from the local fee 
scales. 

Yet another method of computing an estimate may be 
made where it is possible to determine the ex-works value of 
the equipment under survey. This estimate may be based on 
a percentage of the ex-works value ; however, in order to make 
such an estimate the Surveyors must have considerable experi- 
ence of the relationship between survey fees and ex-works 
value and, in the absence of precise information, advice should 
be sought from Headquarters where considerable experience 
has been recorded. 

In point of fact, when approached for an estimate the Sur- 
veyors would do well to first consult with Headquarters as it 
has been known for different quotations to be made by Head- 
quarters and the local Surveyors independently, and this can 
obviously cause embarrassment. 

Where an estimate is requested locally for small orders it 
is best to attempt to persuade the client to accept an account 
based on time and expenses on completion of the job. The 
advantages to the Society are triple: — 

(1) We do not lose money through a bad estimate. 

(2) The manufacturer, knowing that he pays for each hour 
spent, is encouraged not to waste the Surveyor’s time 
and to have everything ready and correct for the Sur- 
veyor’s visits. 

It helps to reduce our costs and therefore increase our 
competitiveness and efficiency. 

The advantage to the manufacturer is that he pays only for 
the service that he receives with no addition for eventualities 
and he is able to cut his own costs to a minimurh by avoiding 
the conditions where the Surveyor has to spend extra time in 
having defects corrected. 

A strong case can be made out to such a manufacturer that 
large numbers of our clients have sufficient respect for, and 
confidence in, the integrity of the Society to request our ser- 
vices on this basis. Furthermore, it may be pointed out to him 
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that where we make an estimate, we must add a percentage 
to the calculation to cover ourselves against eventualities, i.e. 
unexpected difficulties which may occur during the survey 
period. 

Expenses are charged to the client exactly as recorded by 
the Surveyors in attendance and whereas it is not usual to 
record local telephone calls, in such accounts, certainly records 
of long distance telephone calls, telex messages, telegrams or 
other more expensive methods of communication should be 
recorded and charged. 

It is obvious that the travelling expenses involved in an 
outport covering a large area will be higher than those in an 
outport covering a small area. It is obvious also that the 
expenses incurred in visiting a manufacturer at a distance 
from the outport will be higher than for a manufacturer sited 
nearer to the outport. It may be considered unfair to penalise 
the distant manufacturer in this way, as he is not responsible 
for the siting of the Lloyd’s office. 

Consequently a case can be made out for a standard rate 
of expenses to be charged to all manufacturers in the area of 
an outport. Such a standard rate could be computed as a fixed 
percentage of the actual survey fee and this percentage could 
be calculated from the previous year’s accounts, where the 
relative totals of fees and expenses are readily available. 


Survey at Site 


At the time of writing the Society is involved in the survey 
of construction at 15 different sites where Surveyors are resi- 
dent, both in the U.K. and abroad. In the majority of these 
contracts the Surveyor will not be attached to a local office 
but will be administered directly from Croydon, and he will 
live near to the job site. He will receive periodic visits from a 
Senior Surveyor, usually from Croydon Office, but apart from 
this his only direct contact with the Society will be by tele- 
phone, letter, or receipt of documents covering materials from 
various outports. He may be concerned with one particular 
feature of the construction in progress, i.e. one particular item 
of plant, or he may be concerned with the entire project. 

But whatever the limits of his brief may be, he will find 
that as he settles into his work, and becomes familiar with the 
various project engineers they will increasingly request his 
opinion on matters outside his direct responsibility, and he 
will have to be careful not to become too deeply involved. 
Such opinions should be confined to matters of which he has 
personal knowledge and experience and is qualified to com- 
ment upon, and he should let it be known that the opinion 
expressed is a personal one, and may not reflect exactly the 
opinion which might be expressed by the Society if it were 
to be officially approached. 

It will be appreciated that the site Surveyor is on the 
receiving end of large amounts of materials and equipment 
which have been under survey in the outports, and a part of 
his duty will be to identify these materials and ensure that 
they have been properly certified or otherwise documented by 
the Outport Surveyors. 

For this to be effected, he must have to hand all the relevant 
documents issued by the outports, and must be able to find 
and read the identification marks with which the materials have 
been stamped. 

It is common practice for the Site Surveyor to have access 
to copies of the delivery notes covering all the materials 
relevant to the particular construction with which he is con- 
cerned. This gives him early warning of their arrival, and if 
the necessary documentation is not at that time to hand, he 


can commence making enquiries with Headquarters or the 
outport concerned, to ensure that no delay occurs. 

He will examine the items to see that no damage has 
occurred since last seen by the Surveyors (i.e. in transport), 
and make notes of the identification marks. 

Surveyors dealing with sub orders intended for site should 
consequently produce their documentation promptly and also 
advise Croydon as soon as possible when it becomes known 
that materials have been despatched erroneously without 
inspection. (This unfortunately does happen when the manu- 
facturer does not co-operate with local Surveyors in arrang- 
ing inspection.) 

In these cases the site Surveyors may be able to recover 
the position by carrying out an inspection so far as possible, 
utilising whatever site facilities may be available, e.g. ultra- 
sonic, X-ray, magnetic crack detection, dye penetrant. But in 
every case a report will have to be made to the client in order 
that he may have the opportunity to accept or reject the 
material, and since rejection at this late stage may raise pro- 
blems at site, the sooner the facts are brought to light, the 
better. 

Thus, the examination of materials arriving at site must 
have a high priority. 

When the Surveyor first visits the site he will find a large 
proportion of the civil engineering work already in progress, 
if not even completed, and he will also find the project 
engineers anxious to get his particular job off the floor with 
the minimum of delay—and to do this they will probably 
require to commence welding fabrication. 

They will have brought in welders from their own pool, or 
by local engagement, and it will be incumbent upon the Sur- 
veyor to ensure that these welders are suitable, i.e. capable of 
welding consistently to the required standards. 

It may be that for an important fabrication the welders 
have been hand-picked by the project engineer, and tested at 
his works, but nevertheless it is considered that all welders 
on the site should be retested at the site, in the conditions 
under which they will actually work. 

If the welders have not been previously tested then they 
should be given a full series of tests in all the positions in 
which they will be required to work. If, however, records of 
previous satisfactory tests are available, then a modified form 
of site test may be permitted. It is surprising whilst a shortage 
of skilled welders persists, how often a first-class welder will 
deliberately fail a site test because he does not want to work 
on the site, but prefers to be based at the works near to his 
wife and family. 

In addition, the site Surveyor will quickly learn to recog- 
nise the “morning after the night before” welder or the 
“Monday morning welder” whose bleary eyes and unsteady 
hand draw immediate attention to his temporary loss of skill, 
and who must consequently be closely watched, or better still 
laid off until the symptoms pass, in order to avoid the pos- 
sibility of him writing his wavering signature into the weld 
deposit. 

The positioning and alignment of the component parts of 
a construction is important with due allowances made for 
expansions and contractions under working conditions. For 
guidance the site Surveyor will be provided with sets of site 


plans, approved where necessary, which should be indexed 
and filed for ready reference. It is useful to enter into these 
plans the identification marks taken off the various com- 
ponents as they arrive on site. Any modifications made on 
site should also be meticulously entered onto these plans 
which then become the “tas made” record. 

Where a site is some distance from the main contractor’s 
work it is advisable for the Surveyor to familiarise himself 
with the type of engineering facilities already existing in the 
local area. The location of a small machine shop where test 
pieces may be prepared, the location of the nearest tensile 
testing machine, impact testing machine, facilities for macro / 
micro examination, stress relief—these are as important to the 
Surveyor for his peace of mind as is the location of the 
nearest golf course. 

It is only when the Surveyor has this knowledge that he can 
resist the pressures of the project engineers who, from time to 
time, will press for acceptance without adequate tests being 
carried out, on the ground that there are no facilities avail- 
able. 

And, finally, the site Surveyor will understand that he will 
be available on site at whatever time he may be required— 
sometimes for long extended periods—sometimes midnight 
becomes merely an extension of midday, and clock time has 
no significance. 

There are, of course, compensations, the greatest being that 
of watching the job progressing, the successful elimination of 
faults as they occur, the witnessing of the final tests and com- 
missioning of the plant, and the feeling when it is all over 
that “I was there and I made my contribution”. 


The future of “Industrial Services” 


Referring back to Fig. 1, one can see clearly the progress 
made in the past, and looking back over the whole period one 
can also see the increasing importance of the type of work 
which has been undertaken and the increasing level of 
responsibility which has devolved upon the Society in hand- 
ling this work. Several of our clients now handle their own 
routine work through their own permanent inspection staff 
and only request our services where specialised attention is 
required, of a higher standard than is possible from their 
own staff. Not only is the level of work satisfactorily increas- 
ing, but the prestige of the Society in this field is also increas- 
ing. We are constantly approaching, and being approached, 
by new clients who are suitably impressed not only by the 
world wide co-ordinated service that it is possible to receive 
from the Society, but also by the high standard which we can 
command on their behalf. 

One does not, therefore, need a crystal ball to foresee a 
promising future. One does not need to be a star-gazer to see 
that the sky is literally the limit. One does not indeed have to 
use much imagination to see that, provided we keep pace with 
modern technological developments, we are in a very strong 
position to maintain and expand our rate and range of deve- 
lopment to allied fields into which we have not yet ventured 
very far. Such progress is indeed essential for we cannot 
remain stationary. If we do not go forward then we will 
inevitably go backward. 


CONCLUSION 


I have previously indicated that it is impossible for any 
Surveyor to have intimate experience of all the various types 
of equipment now being covered by Industrial Services. I 
would add that it is also extremely difficult for any outport 
Surveyor to have up to date experience of all the various 
types of administrative procedures being used in dealing with 
contracts. In this paper I have attempted to explain why 
different procedures are necessary, and to outline the most 
usual and will welcome any comments or suggestions which 
will help to make the paper more comprehensive. 
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LLOYD’S REGISTER STAFF ASSOCIATION 1920—1970 


THE FIRST FIFTY YEARS IN RETROSPECT AND PROSPECT 


The year 1970 is an important date in the history of Lloyd’s 
Register Staff Association for it marks the fiftieth anniversary 
of the founding in 1920. 

The presentation of this Index is offered as a tribute to the 
progress and achievement of the Staff Association, as reflected 
in two hundred and forty eight papers written and presented 
by two hundred and five Authors, during its first half century. 

Perhaps of equal value to those interested and with 
memories long enough, is the means it affords of keeping 
alive the names of many well known and respected Surveyors 
and Members of Staff who, in addition to being Authors of 
various papers listed, have left their marks on the Society and 
in the memories and hearts of their successors over five 
decades. 

Examination of the Index shows not only the wide variety 
of subjects covered and what has been achieved, but also 
perhaps offers guidance to what could be attempted in the 
future. 

For the benefit of the many Surveyors who have joined the 
Society since the previous issue of this Index in 1962, it may 
be helpful to include a brief note on the aim of the Staff 
Association. 

As stated in its Rules, the object of the Association is “the 
advancement and dissemination of knowledge of present day 
problems in Shipbuilding, Marine Engineering and other 
matters of technical interest by the preparation and discussion 
of communications on the various aspects of the subject’. 
This object is achieved by the presentation and discussion of 
papers written by Surveyors and other members of staff in 
various ports throughout the world. 

As stated above, two hundred and forty eight papers have 
been presented over a period of fifty years and in retrospect 
it can be fairly claimed that for variety of subject, together 
with depth of scientific and practical knowledge combined in 
a way not usually found so extensively elsewhere, they can 
stand proudly on their merits in comparison with the annals 
of any of the learned societies or professional institutes. 

The high calibre of the papers over the years emphasises 
with extraordinary accuracy a remark made by the first 
President of the Staff Association, Mr. W. Watt, at the 
inaugural meeting in London on the 6th October, 1920. He 
said : — 

“the formation of the Staff Association commences another 
chapter in the long and honourable history of Lloyd’s 
Register and I venture to think that in it we will write 
a chapter which wili hold its own with any that have 
gone before” 

How true his remarks have proved to be can be seen by the 
general impression obtained by a brief inspection of the con- 
tents of the Index. Mr. Watt went on to comment about the 
need for specialisation within the Society and his observations 
have become increasingly accurate with the passing of years 
and to some extent this is shown in the title and content of 
some of the papers. 


Most Surveyors would agree that the dissemination of 
specialised knowledge through the medium of many of the 
Staff Association papers has been of great help to them on 
occasions in the performance of their duties all over the 
world. In this way the Staff Association has provided and 
continues to offer a valuable, active and beneficial service, in 
addition to the interest available in the papers. 

It is worth repeating that specialisation is not confined to 
Headquarters, for in the outports world-wide are men who 
are authorities on the many arts and skills found in the prac- 
tice of shipbuilding and engineering and there is, therefore, 
scope for the man with the practical approach equally as well 
as for the specialist. 

Although most of the papers over the fifty years 1920-1970 
have been of a technical nature, there have been a number of 
general interest. Perusal of the Index reveals the names of 
some Authors who have become figures of national fame and 
this reflects a facet of the unique position held by the Staff 
Association in the Society’s life. One can also observe from 
the scope of subjects covered that the Staff Association has 
maintained its position in the vanguard of specialist literature 
relating to progress and developments in Shipbuilding, Marine 
Engineering and other matters of technical interest, thus 
achieving its stated aims. 

Although this may make interesting reading it is hoped 
some thought may be stimulated as to future aspirations. In 
1970 we live in times of accelerating technological advance 
with emphasis on the intensity, complexity and diversity of 
engineering and shipbuilding design, development, production 
and construction. It is evident that this environment influences 
and provides both challenge and opportunity to the affairs of 
the Staff Association. There can be little doubt that there are 
potential Authors within the Society to meet these circum- 
stances as shown by experience over the last fifty years and it 
is clear there is as much opportunity and need now, for papers 
on a variety of subjects, as there has ever been during the 
period covered by this Index. 

Many past papers on subjects of present-day importance, 
application and interest, could be brought up to date with 
much advantage, apart from the continuing need for papers 
dealing with the many specialist subjects which the Society’s 
work increasingly requires, determined as it is by demands of 
the industries served. 

Therefore, in addition to providing what is hoped will be 
found an interesting and useful reference, it is hoped some 
indication is offered of subjects which may be usefully dealt 
with in coming years. 

It will be agreed that over the last fifty years a tremendous 
storehouse of knowledge and experience has been gathered 
within the Society and that some of it has been made avail- 
able through the pages of Staff Association papers. It is to 
be hoped, therefore, that this treasure house of accumulated 
knowledge which, for the most part lies dormant, latent and 
fallow, will blossom more fruitfully for the benefit of all con- 
cerned, in the not too distant future. It was said in 1920 that 


the field was large and the subjects numberless, certainly what 
was true in 1920 must be even more apposite in 1970. 


These notes also provide the opportunity of paying tribute 
to the generosity and interest of the General Committee and 
for their encouragement and financial support without which 
the Staff Association could not have functioned for fifty years 
and reached this particular milestone in its progress. For this 
encouragement and support the Staff Association is extremely 
grateful and it will no doubt endeavour to make the next fifty 
years as worthy as the first half century. 


Appreciation must also be expressed for the assistance of 
the Printing House Staff, who, since the inception of the Staff 
Association, have played their part, often under pressure of 


work and sometimes in adverse circumstances to ensure its 
success. 


It can be said that after fifty years the Staff Association 
stands as a worthy memorial to our predecessors, to the men 
of foresight and faith who conceived it and from whom we 
inherit it. It is for the benefit of all and having reached the 
worthy score of “50 not out” in a strong and healthy state, 
the Staff Association must go on to score “sixty glorious 
years” by 1980. 


In conclusion it is desired to express grateful thanks and 
appreciation to Mrs. R. J. Hook whose assistance has facili- 
tated and expedited preparation of the typed manuscript for 
this index requiring more than one thousand entries in its 
classified arrangement and presentation. 


R. J. HOOK 
Newcastle upon Tyne 


September 1970 
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Some Observations on Steel Founding ... 
The Sub-division of Ships 
Steel Testing on the Occasional Attend: 
ance System : 
Some Notes on Aomiihace: Machinery 
Some Historical Records and Remini- 
scences relating to the British Navy and 
Mercantile Shipping 


SESSION 1925-26 
Stability and Seaworthiness of the Collier 
Solid Drawn Steel Tubes and Air Re- 
ceivers 
Some Notes on Retivosretion ; 
Some Notes on Wastage and arroeie 
Some Technical Aspects of the Commer- 
cial Airship 


SESSION 1926-27 


The Survey of Wood Ships and Yachts 

Combined Stresses 

The Survey of Rudders 

The Basis of Hull Strength re Aa 

The Carriage of Timber in the Baltic ... 

The Behaviour of Metals under zeueaig 
Stresses 5 

Some Notes on the survey oF Dies! 
Engines 


SESSION 1927-28 
Some Notes on the Construction of Wood 
Ships and Yachts : 
Corrugated Furnaces for Mucins ‘Boilers 
Timbers: Their Characteristics, Prepara- 
tion and use in Ships, Yachts and Boats 
Diesel Engine Design 
The National Experimental Tank 
Development of the Four Stroke Cycle 
Marine Diesel Engine ... = fe 


SESSION 1928-29 
Boiler Surveys and Repairs 
Docking: Stresses and Stability ... 
Some Notes on New Processes and 
Alloys in Cast Metals 
Great Lakes Bulk Freighters : 
Pulverised Fuel and its Particular appt: 
tion to Marine Boilers ... ‘ ; 
The Doxford ee Piston “Aisles 
Engine Re jis 


J. S. GoRDON 


M. M. PARKER 
B. J. Ives 
H. J. THOMSON 
L. RIPLEY 


R. S. JOHNSON 


H. KoL_sow 


P. T. BROWN 


C. H. JORDAN 


W. WartTI 


J. PRINGLE 
S. TOWNEND 
W. BENNETT 


B. N. WALLIS 
G. M. SHAW 

S. F. Dorey 

H. L. FLETCHER 
G. R. EDGAR 
AC. V. ROSEN 
.C.LBA 


R. LEE ANNEAR 


J. A. Lowson 
W. H. Roperts 


E. W. BLOCKSIDGI 
J. ANDERSON 

G. S. BAKER 

H. McCririck 

A. EWING 

S. T. BRYDEN 


W. Cowie 
W. BENNETI 


E. W. WooDESON 


J. HARBOTTLE 


SESSION 1929-30 


Engineering Materials Stressed at Super- 


heat Temperatures W. E. LEwIis 
Torsional Oscillations in erence ‘eocins 

Shafting : ; S. F. DOREY 
The Joint Action of eaten and Cor- 

rosion : A. URWIN 
Steam Pipes in Marine Pr: ictice .. L. C. Davis 
The Preparation and Delivery of eer 

Types of Vessels for Overseas Service F. W. PEDDER 


Coasting Vessels R. B. SHEPHEARD 


SESSION 1930-31 


Problem of Lift and Stability in 
Aeroplane Design 

The Practical Construction of Oil Tankers 
Marine Engi- 


The 
F. HANDLEY-PAGE 
J. MACDONALD 


Recent Developments in 


neering in Germany ; F.C. M: Witr 
The History of British F ietbonsd miginiias 
tions, 1922-1930 . W. Watt 


J. A. Lowson 
D. GEMMELL 


Composite Vessels ee ‘ 
Refrigerating Stores and their pearprcent 


SESSION 1931-32 

Problems of the Carriage of Perishable 
Cargoes by Sea ... Mes CJ DULY 
Electric Propulsion of Ships L. R. HorNE 

General Notes on the scien of Air- 
craft : Ib Ue Le ba 
The Fitting of Rinchiiere on peuid Ships P. T. BROWN 


Inspection of Materials in the Prague 
District 

Caulking 

Novel Repairs ani U 


P. KERTSCHER 
a nee C. BARTLETT 
nusual Features A Symposium 
SESSION 1932-33 
Notes on Insurance : A. L. STURGE 
Electric Welding as seen s the Outport 
Member . : 


Behaviour of Steel at E isvated Titafitas 
tures : Ae G. H. ForsyTu and C. 

Notes on the Operation and Maintenance 
of Commercial Aircraft 

Novel Repairs and Unusual Features 


A. G. AKESTER 
W. REED 


G. H. M. MILES 
A Symposium 


SESSION 1933-34 


Strength of Ships ... W. M. BALFOUR 

Notes on Surveying Duties in "Poreish 
Ports 

Three Island eae re 

Transport of Petroleum by Sea ... 


Novel Repairs and Unusual Features ... 


F. G. B. SMITH 
J. M. Murray 
C. ZULVER 

A Symposium 


SESSION 1934-35 
Flying over Mount Everest L. V. STEWART BLACKER 
Compressors . V. F. J. SpoROWOK 


With the Staff of tiavas Register in the 


19th Century R. J. SLADDEN 


Welding - H. N. PEMBERTON 
Marine Engines from 
dent’s Point of View 


Survey of Machinery and Boilers shift 


the Superinten- 
S. B. FREEMAN 


Construction in the Shops P. T. BROWN 
The Manufacture and Heat Treatment of 
Steel Forgings C. S. PORTER 


Propellers H. McCririck 
Fruit and Chilled Cages bay: anatre 
lian Ports E. L. CARTWRIGHT 


SESSION 1935-36 


Shipbuilding as a means of Livelihood 
Sir JAMES LiTHGow, Br. 
Some Early Marine Engineering Experi- 
ences and Practice 
Notes on Special Surveys 
Notes on various types of ae ona 
Barges : 
Notes on Recent Mevelopments in cates 
Passenger Ships: — 


E. C. SMITH 
T. SHAW 


M. MAcLEOD 


(a) Structural S. TOWNSHEND 
(b) Propelling Machinery R. LEE ANNEAR 
(c) Sub-division 5 S. T. BRYDEN 
(d) Life-Saving Appliances E. W. BLOCKSIDGE 
(e) Electrical Equipment G. O. WATSON 
(f) Fire Protection C. W. REED 
SESSION 1936-37 
The Development of Hull Form J. F. C Conn 


Steering Gear G. BUCHANAN 


Hatchways ... J. G. BUCHANAN 
Seamless Steel Tubes . G. T. CHAMPNESS 
Manufacture, Survey and Textitin of 


Electrical Equipment G. O. WATSON 


SESSION 1937-38 


Remarks on Shipbuilding Practice A. W. JACKSON 


Shipping as a Means of Livelihood 

THE Rr. HON. LORD ESSENDON 
Electric Welding in German Shipbuilding R. B. SHEPHEARD 
Vibration in Ships M. CONSTANTINI 
Refrigeration D. GEMMELL 


SESSION 1938-39 


C. F. CHRISTENSEN 
R. RENNIE 


Notes on Whaling and its Development 
Survey and Repair of Old Trawlers 
The Survey of Electrical Equipment 
G. AUTERSON, R. C. CLAYTON and H. HAFFNER 
The Oxford University Arctic Expedition, 
North East Land, 1935-1936 ... A. DUNLOP-MACKENZIE 
The Survey and Testing of Welded Pres- 


sure Vessels H. L. SUTHERST 
Pumping Arrangements os J. R. BEVERIDGE 
Chain Cables and Their Testing W. D. HECK 


SESSIONS 1939-40 TO 1945-46 
Association Suspended from Session 
SESSION 1946-47 


Survey of Mass Production P. T. BROWN 
Temporary Hull Repairs to the *Fahkee 

Markay A. REID 
Notes on the Survey me Water Tube 

Boilers C. A. BEDFORD 


Ship Welding and whe fatice: ai Resi- 
dual Stresses np : . C.H. Stocks and 
J. W. G. THURSTON 

Some Notes on the Construction and 
Details of the Welded Oil Tanker 


Helicina ... E. H. DEAN 


SESSION 1947-48 
Classification Procedure 
Ship Repairs at Lisbon 
Bizarre Craft of Portgual 
Radiographic Inspection ... 


R. J. SLADDEN 

G. DIxon 

J. GUTHRIE 

F. C. Cocks and 

H. N. PEMBERTON 
Types of Gas Turbine Plant Available 


for Marine Application . : N. McLeop 
Notes on boa in Swedish Shipbule 
ing “ H. J. ADAMS 


SESSION 1948-49 
Notes and Anecdotes on the Society’s 
Staff During the Victorian Era 
Notes on Tail Shafts } 
The Electrical Layout of Cargo Tamers: 
Notes on Foreign Service 


Notes on the Manufacture and Testing 
of Shipbuilding Materials in the United 
States 


Indexing and ‘a aluie of Sore Rapares 
G. M. Boyp and S. H. DRUCQUER 


SESSION 1949-50 
Tensile Testing Machines 


Some Notes on Deep Tanks for Edible 
Oil and Similar Cargoes : 


Merchant Shipbuilding in Australia 
Some Machinery Repairs 


Ocean Type Vessels—Some Nites on 
Bottom Stiffening and Welding Proce- 


R. J. SLADDEN 

A. WATT 

S. D. BRAND 

H. P. SOUTHWELL 


J. M. GROVE 


J. H. MILTON 


J. WoRMALD 
W. C. MILLAR 
T. P. GiBBESON 


dure : W. RONALD 
The 1948 Diteenational Coivebean on 
Safety of Life at Sea S. T. BRYDEN, 


JAR; BEVERIDGE and G. O. WATSON 


SESSION 1950-51 
Some Remarks Arising from Damage 


Surveys T. NELL 
Boiler Explosions ... J. MCAFEE 
Lessons from Welded Ship Sicuckintad 

Failures and Repairs 4 ; A. M. KENNEDY 


Modern Foundry Practice T. W. BUSHELL 
The Essentials in the Survey of Oil 


Tankers G. R. EDGAR 
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SESSION 1951-52 


Longitudinal Stresses in Ships J. M. MuRRAY 
Torsional Vibration from the Practical 

Viewpoint S. ARCHER 
Surveying in Portugal J. GUTHRIE 


Alternating or Direct Current on Ship- 
board 


an x J. A. JAFFREY 
Lessons to be learned from the Kohat 


ance of Fractures G. M. Boyp 

Turbo-Electric Installation R. M. HILts 

Stabilizing Turbine Rotors L. R. Horne 
SESSION 1952-53 

Marine Corrosion ... J. M. Murray 


Santantits be Some 
.. F. CAMPBELL and G. MCFARLANE 


Part I: 


Steel Tubes: 
Uses 


Alignment in Marine ibibaie 
Turbines to Pinions 


Symposia: The Survey of Very Old d Ships 
The Repair of Welded Ships 


B. HILDREW 


SESSIONS 1953-54 AND 1954-55 


Electric Resistance Strain Gauges 

Notes on Boiler Air Receiver and Shaft- 
ing Calculations, Part I: Boilers and 
Air Receivers 

The Construction of Wood Yachts 


A. COGMAN 


W. BLACKLOCK 
A. K. BALFOUR 


General Notes on Great Lakes Ships L. D. MacBEAN 
Report 8—A Few General Notes D. TURNER 
Recent Development in Cargo Ship 

Design ot a ia: H. J. ADAMS 


SESSIONS 1955-56 AND 1956-57 


The Influence of Design on Longitudinal 
Bending Moments in Cargo Ships ...P. D. FRASER-SMITH 
and P. R. SALISBURY 
Shafting Calculations W. BLACKLOCK 
Alignment of Marine Engines, Part Il: 
Shafting ... ee 
Aluminium in Chipbatiilidia 
Corrosion and Corrosion Prevention in 
Metals 


B. HILDREW 
R. P. HARRISON 


R. E. LISMER 


SESSION 1957-58 


Rudders and Sternframes 

The Survey of Safety fatima. 

Hull Surveys and Where to Look for 
Defects ~ Spa ; 

An Introduction to Fatigiee 

Reinforced Plastics 

Lloyd’s Register’s Activitied in Post- War 
Germany “a : 

Some Considerations Favouring Metal 
in the Construction of Small Hulls 


F. B. Last 
W. MACMILLAN 


H. MACKECHNIE 

B. K. BATTEN 
A. J. W. HEDGER 
D. R. WALBURN 


J. V. WALSH 


SESSION 1958-59 


Some Recent Developments in Swedish 
Shipbuilding J. R. SARGINSON 
_ R. Gray and L. BECKWITH 


E. L. KNOWLES 


Tonnage : 
Somes Notes on Engine Reports 


Some Early Technical Records of Ship 


Department C. V. MANLEY 


Notes on Edible Oils Quantity § Surveys V. L. KILGouR 


SESSION 1959-60 
J. GUTHRIE 
A. FINDLAY 
H. R. CLAYTON 


Marine Engine Repairs 

Cable Ships Se 

Pumping and Piping Arrangements 
Russian Higher Technological Education 


and Industry I. G. SLATER 


Gearing L. TEASDALE 


Resin Bonded Wood Laminates in Marine 


Construction W. L. Hopss 
SESSION 1960-61 

Some Notes on Free Piston Gas Turbine 

Machinery for Marine Applications ... R. J. Hook 
Notes on Vibration Problems : A. R. HINSON 
Nuclear Energy—Its source and _ Its 

Application to Marine Engineering ... B. HILDREW 
“Brazil” As oes I. G. SLATER 
The Design and Classification of a 

Nuclear Powered Ship ... J. MCCALLUM 


SESSION 1961-62 


Some Aspects of Excited 


Vibrations 


Propeller 
‘ ae : T. A. LAMPLOUGH 
The Machinery of the Great Eastern J. GUTHRIE 
The Survey and Testing of Marine Elec- 


trical Equipment W. Morris 


The New Approach _ to Langitidinal 

Strength ... ! > J. M. MURRAY 
Interesting Investigations J. H. MILTON 
The Carriage of Liquefied Petroleum 

and Natural Gases i ‘ J. B. Davies 


SESSION 1962-63 


Some Interesting and Unusual Features 
of Ship xa Construction and 
Repair A Symposium 

Glass Reinforced Plastic Boat Building: 

Parts I and II : 


Some Notes on Ship Plan aorertt 


A. MCcINNES 
. O. M. CLEMMETSEN 
Ships’ Cargo Handling Gear L. BECKWITH 


Recent rae ieee in Steel Making 


Practice re R. LISTON 
Use of Fork Lift Trucks ... = W. S. SMITH 
Index to the Transactions 1920-1962 R. J. Hook 
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SESSION 1963-64 


Electro-Slag Welding R. MorRISON 


Longitudinal Stresses in Modern Cana- 


dian Great Lakes Bulk Freighters F. S. J. MCKINLEY 


Strain Gauge Technique ... A. J. COGMAN 


Glass Reinforced Plastic Boat Building: 


Parts II1 and IV A. McINNES and W. L. Hopss 
Developments in Carbon Steels ... R. E. LISMER 
Steering Gear R. C. LOCKHART 


SESSION 1964-65 


Water Turbine 
their 


13% Chromium Steel 
Castings in Switzerland and 
Repair by Welding Re : 

Icebreakers, their Design and Construc- 
tion 


R. F. MUNRO 


L. J. CRIGHTON 
Corrosion Control . O. M. CLEMMETSEN 


Glass Reinforced Plastic Boatbuilding 


Parts V and VI . A. MCINNES 


SESSION 1965-66 


Hydrofoils ... . A. BUCKLE and C. BEASON 
Salvage Association Damage Surveys S. SEDGWICK 
Glass—A short account of the Develop- 


ment of its Manufacture, and some of 
its Properties 


The Relationship Between Ship Classifica- 
tion and Marine Underwriting: With 
Comments on_ the ce of 
Average Claims ... 


The Effect of Metallurgical Variables on 


the Brittle Fracture of Mild and 
Medium Carbon Steels 


J. H. INGLEBY 


W. L. A. DERBY 


J. NAYSMITH 


SESSION 1966-67 


Freak Ships of the XIXth Century 


Estimation of Ship Motions and Longi- 
tudinal Bending Moments 


The Inspection of Pre-stressed Concrete 
Beams 


Air Cushion Vehicles 


Structural Problems in Ships with Tae 
Hatch Openings 


J. GUTHRIE 
R. A. GOODMAN 


E. W. PRIEST 
A. K. BUCKLE 


Ir. G. DE WILDE 


SESSION 1967-68 


The Computer and its eae to 


Lloyd’s Register B. K. BATTEN 


Technical Records G. M. Boyo 


Some Further Notes on the coe of 
Liquefied Gases F. H. ATKINSON and S. SUMNER 


Quality Control E. A. BROWN 


SESSION 1968-69 


The Future of the Society 
Refrigerated Liquefied Gas 


. W. C. G. KNOWLES 
Carriers 


(Heat Transfer—Cargo Conditioning 

and Commissioning) M. Z. Navaz 
Indicating and Recording Instruments ... G. S. HUBBARD 
Control Dynamics K. LARSEN 
Work of the Staff Bowctnent se E. W. VENNER 
First Steps in Control spk Leslee Made 

Easy : 2 “st A. R. HINSON 


W. B. SCHEELINGS 


Joining Ships ‘Afloat. ; 
R. LISTON and J. C. HUSKINS 


Tensile Testing of Steel 


SESSION 1969-70 


Technical Training and Information W. F. Stoor and 
T. SWIATECKI 
Some Notes on the Hull Survey of New 


Construction in Sweden O. NILSSON 


Classification Procedures ... C. F. ALGATE 


1966 Load Line Convention: 
tions and Interpretations 


Its Implica- 

T. A. SIMPSON, 

J. M. BATES and L. BECKWITH 

Behaviour of Control Equipment in a 
Steam Turbine Tanker ... 


Some Notes on Non-Marine Work 


D. Gray 
J. L. Savours 
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